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Wireless Weather Station with 
Wind Direction & Rain Gauge 


Wireless sensors! The system monitors inside and 
outside temp, air pressure, rainfall, humidity, wind 
speed and direction, and wind chill factor. 

Check our website for all the features. 










Solar Pond Pump ) 
Add a touch of wonder and &, T] 
grace to your pond with this QC 
floating pond pump. NEUV q 
Two solar panels turn i 
direct sunlight into electricity to run 
the submerged pump. Squirts water 
up to 450mm high in full sunlight. 

As the sunshine fades in the evening 
the pump's output slowly diminishes. 
Includes three sprinkler heads and g 
riser tube. 
°330(D)x98(H)mm. 


Replacement Pump 
YH-5451 $19.95 


Brighten Up Your Pool Party 
Create a party atmosphere or add charm to an intimate 
setting with these environmentally friendly lights. 

Made from water resistant clear plastic, they feature à 
solar panel and an extra bright Light Emitting Diode 
(LED). Charge them up in sunlight for at least 12 hours 
and enjoy up to 24 hours of continuous use. They have 
a light sensor so they will turn on at night. The solar 
balls looks fantastic hung from the ceiling or trees, you 
can even float them in the pool or pond. 
ST-3120 Solar ball red 

ST-3122 Solar ball blue 

ST-3124 Solar ball white 


and for the HOME or OFFICE 


Proximity Security Beeper 10 in 1 Office Tool r3 
Never lose valuables again! The Proximeter transmitter The ultimate office companion! ne 
attaches to your valuables, and you keep the It includes scissors, stapler, hole punch Ls É 





Digital Map I Distance Measure 
Converts map scale to real distance! — 

Works in miles, kilometres, and 
nautical miles! Includes a small 
torch for use in the dark. 
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rr on 
receiver in your pocket. If you carton opener, nail file, mini Philips and í - 
walk away from the slotted screwdrivers and more. 
transmitter, the Was $24.95 
receiver wil! beep, 
reminding you to grab 
your possessions. 





: Ultrasonic Cleaner 
Phone not included This is a great unit for focusing on small problem 
stains, marks, and dirt on all sorts of surfaces. The 


Dynamo Wind Up LED Torch ultrasonic transducer generates a strong 50kHz sound 


Just one minute of winding will give you 30 minutes of light. which produces millions of MIBHOSeOPC 
- 3 super bright LED lights =e bubbles that loosen and remove dirt and 


s Water resistant grime. They provide a safe and simple 
+ Internal rechargeable battery means of cleaning many things such as 


- Size 130(L) x 50(W) x 45(D)mm jewellery, stubborn stains on clothes, 
walls, and carpets, and much more. 








See our display in 
your local 
Jaycar store! 
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8 Google Earth 


Ever wanted to zoom in on your house from 450km out in space? 


Google Earth will let you do it .. . and it's free! — by Ross Tester 


14 NetComm NP210: Ethernet Over Power 
You don't have to run new cables. Ethernet Over Power (EOP) lets you 
network your PCs via the 240VAC power wiring — by Ross Tester 


86 The iButton — A Hard "Nut" To Crack 
This family of devices comes in 16mm-diameter stainless steel cans. You can 
build a simple project to read their serial numbers — by Clive Seager 


91 The DS1921 iButton Datalogger 
The DS1921 houses an embedded computer chip with a temperature sensor, 
clock/calendar and memory ... all in a 16mm steel can — by Clive Seager 


PROJECTS TO BUILD 


22 Dead simple USB Breakout "Box" 
Do your USB devices misbehave or suddenly stop working? Here's an easy 
way to find out if your PC's USB ports can meet the demand — by Stan Swan 


26 Studio Series Stereo Preamplifier. 
Designed for the audio perfectionist, this superb preamplifier uses the latest 
high-performance op amps for ultra-low noise and distortion — by Peter Smith 


38 Video Reading Aid For Vision Impaired People 
It uses a small CMOS TV camera to produce an enlarged positive or negative 
image with boosted contrast — by Jim Rowe 


66 Simple Alcohol Level Meter 
It might not stand up in court but this simple device will give a good indication 
of alcohol on your breath (and therefore in your bloodstream) — by John Clarke 


76 Ceiling Fan Timer 
It runs the fan in your bathroom or toilet for a fixed time after you turn it on and 
has two modes of operation — by John Clarke 
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48 Serviceman’s Log 
You can’t have enough protection — by the TV Serviceman 


61 Circuit Notebook 


(1) Discrete Dual-Tracking Power Supply; (2) PICAXE-Controlled Bird Brooder; 


(3) Electronic Nim Game; (4) Trickle Charger Uses An Optocoupler 
94 Salvage It! 


A $5 2-channel vibration sensor — by Julian Edgar 


100 Vintage Radio 
The Harbros 12/54B fire brigade transceiver — by Rodney Champness 
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Valve amplifiers and 
self-delusion 


Well, we certainly seem to have struck a 
chord with the publication ofthe Mudlark valve 
amplifier design in the preceding two issues, 
August and September. We have had some very 
enthusiastic letters from readers. At one level, 
I can understand the enthusiasm. With their 
glowing valves and the heat rising from them, 
valve amplifiers can seem almost animate, in 
much the same way as a steam locomotive at 
rest can seem almost "alive". 





E m 
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But on a pure performance level, I really cannot understand the attraction. 
Many people claim to love the sound of valve amplifiers, citing their “soft” 
overload and tendency to produce low-order harmonic distortion instead of 
the “highly undesirable high order” harmonic distortion of modern solid- 
state amplifiers. Now it is one thing for a musician to prefer a valve amplifier 
because of the particular sound it can be made to produce when playing a 
guitar. It is quite another for someone listening to CDs to prefer the sound of 
a valve amplifier over modern solid-state hifi designs which DON'T suffer 
at all from high-order harmonic distortion. 


Unfortunately, there is lot of myth-making out there in the hifi market- 
place and too many people just swallow it. For example, among some 
valve enthusiasts, single-ended amplifiers such as the Mudlark are much 
preferred over far superior class-AB push-pull valve designs. Partly, this is 
because single-ended valve designs have predominantly second harmonic 
distortion which is preferable to higher order harmonics. But what people 
do not realise is that these single-ended amplifiers have LOTS of second- 
harmonic distortion. 


Furthermore, if you have high harmonic distortion in a circuit, you will 
ALWAYS have high intermodulation distortion. This is never mentioned 
when you hear people waxing lyrical about valve amplifiers. Intermodulation 
is the product of two different tones fed to a system — sum and difference 
frequencies are the result and these are never harmonically related to the 
input tones. On complex orchestral and choral music, high intermodulation 
sounds horrible. 


Interestingly, before the advent of solid-state amplifiers, high quality 
push-pull valve amplifiers were the order of the day — single-ended designs 
were regarded with disdain. 


But forgetting distortion — and many valve amplifier enthusiasts seem 
happy to do this — there is a huge amount of nonsense being circulated about 
valve amplifiers. For example, printed circuit boards are regarded (by some 
self-appointed gurus) as undesirable because they can lead to earth loops 
while supposedly, such problems do not exist in amplifiers with point-to- 
point wiring! In fact, some amplifiers are assembled with silver wiring be- 
cause this supposedly minimises earth loop problems. What utter drivel! 


By all means, build and listen to valve amplifiers if that is what you enjoy. 
They do sound quite different to the best solid-state amplifiers. They can 
even sound very pleasant. But to genuinely believe that typical valve ampli- 
fiers with low orders of feedback are more “hifi” and sound better than the 
best solid-state amplifiers is merely self delusion. 


* Recommended and maximum price only. Leo Simpson 
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Front Access Bay 
Never reach behind your PC again! This 
5.25 bay has USB 2.0 ports, Firewire, 
Power out, Audio In/Out and a 6 in 1 


memory card reader. 
Cat.6765-7 $129 






















PCI to PCMCIA Adapter 
This PCI card allows the use of PCMCIA and PC Card 

devices designed for notebooks in a standard desktop PC. 
Cat 6539-7 $69 


GSM/GPRS Serial Modem 


A dual band GSM (900/1800) & GPRS modem that is capable 
of transmitting data, short messages (SMS) & fax messages 
via the GSM/GPRS mobile network, 

Cat 10175-7 $579 









Highpoint 


SATA RAID 

4 port SATA RocketRAID 
card. Supports RAID 
0,1,5,10 and JBOD. 

Cat 2906-7 $249 




















Measures relative 
humidity & temperature § 
& can graph results with [I 
the included software. 
Cat 17090-7 $319 4 

































E avt 


Cash Drawer 
| A solid cash drawer with 
excellent design fea- 
tures including inter- 


Cordless Industrial Barcode Scanner 


Perfect for any warehouse with a range up to 46m and a bat- 
tery life of 8hrs. The scanner meets tough environmental stan- 
dards such as an IP54 rating for dust and wind blown rain, and 
a drop specification of multiple 2m drops to concrete! It also 










Use Skype to make free PC to PC calls & 
calls worldwide to landline & mobile — * 

phones at ridiculously low rates. 

Both phones integrate with Skype, 























Multi-Homed 




















Cat 10165-7 Desktop $129 changeable locks and ADSL Router has a frictionless scan mechanism, shock mounted optical 
Cat 10166-7 Mobile 2 J coin tray. Compatible Enhance reliability and components and a diamond-coated, shatterproof window. The 
with all parallel receipt double your ADSL ability to use multiple scanners with only one base station 
printers that have a capacity by using two makes the PSC Powerscan a cost effective industrial solution. 






different ISP's. 
Cat. 10145-7 $214 


Cat 1008197-7 Scanner $1099 
Cat 1008198-7 Base $769 


cash drawer connector. 
Cat 8897-7 $199 








Digital'/O to Ethernet 






















TV Tuner 



























| This unit allows the user to remotely con- A 
trol 7 Digital I/O ports and 1 5 — 3 
RS232/422/485 port over LAN or V/AN. Fingerprint "E ^ ugue We tuner cara that 





























can receive the older 

analogue transmissions and 
newer DVB-T digital TV 

transmissions. The card also 

f has an RCA input and the PC 

can be switched on and off 
with the included remote 

control, 
Cat. 3567-7 $199 


Laser Barcode 


Scanner 


This stylish laser scan- 
ner is ideal for small to 
medium sized retail out- 
lets. Stand available. 
Cat. 1008039-7 
$399 


USB VGA Adapter 


Plugs into a USB 2.0 port and 
allows the user to extend 
their desktop over two 
screens (or three screens if 
already using a dual head 

video card). 
Cat 15156-7 


Cat 15157-7 $329 RFID Controller 


Ideal for security applications 
this RFID controller allows 
secure access via RFID tag, 

PIN code or both. Can be 
attached to a PC for access 
logging. 

Cat 1008143-7 


Reader 


Provide secure access to | 
your PC using this USB 
fingerprint reader. 
integrates with 
Windows logon for easy 
installation. 
Cat 9237-7 $149 























$549 $149 





Cardbus to RS422/485 
Add RS422/485 ports to any laptop with 





e Normally delivered next day ° 










































































-o a iis A Not sure what product ae 
" — ou require? Une m 
Pentium 4 Fa ! RAID Server 
with ISA Call us for friendly advice! i 
Broadband Great for servers this RAID 
This industrial mother- i device takes two IDE drives 
board is based on the ask@m gram.com.au Router/Firewall and mirrors them, If one drive 
Intel 875P chipset. It Share any broadband fails it will work from the 
! - — supports s478 Prescott 02 4389 8444 connection and protect your other until the faulty one is 
processors and has four network with this replaced & then rebuild "on 
| SMS 1/0 Controller PCI and two ISA slots. WWW. mgram .Com.au router/firewall the fly" to minimize downtime. 
Switch any electrical device on or off Cat 17086-7 $799 Cat 10162-7 $129 $569 


. Cat 2874-7 








using SMS from any mobile phone. 


Cat 17087-7 $979 





Hard Disk 


Restore Card 


Restore the PC hard disk 
to its previous state on 
restart. Perfect for 
Internet cafes, schools, 
etc. 

Cat 17079-7 $139 




















9 — PDA 
Keyboard Adapter 
Use a full size keyboard on 
your PDA and your PC. Simply 
flick a switch & this Ir adapter 


changes between the two, 
Cat 9229-7 $69 


Dual VGA KVM 


A KVM switch that works with 
two dual monitor enabled 
PC's. Use dual monitors and 
only one keyboard and mouse 

to contro! the two PCs. 
Cat 11676-7 $169 

















USB 2.0 TV Box 


| Watch TV and Listen to FM 
| radio on your PC or Laptop. 
Also supports capture from 
an RCA or S-Video input. 
Cat 3527-7 $169 


Sound 


Perfect for use on a PC 
or Notebook. Has a 
3.5mm and SPDIF 
connection. 
Cat 23025-7 $79 

















Cordless Mini Keyboard 
This black 88 key cordless keyboard 
includes a pointing device making it great 

for when space is an issue. 
Cat 8750-7 $179 
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MAILBAG 


OK, we gave in... 

I was reading some old SILICON CHIP 
magazines when I came across the July 
1994 issue and had to laugh at your 
Publisher’s Letter, “I (Leo Simpson) 
can state right now that SILICON CHIP 
will never publish a design for a valve 
hifi amplifier —- never. They have no 
place in today’s technology”. What 
do they say about never? Never say 
never. 

Kevin Taylor, 

Auckland, NZ. 

Comment: to be precise, the quote 
should be, “I can state right now that 
SILICON CHIP will never publish a de- 
sign for a hifi valve amplifier unless it 
is for academic interest only. In fact, 
let’s be even more absolute and just 
say NEVER.” 

In fact, the reasons for writing that 
editorial, that valve amplifiers perform 
poorly by comparison with really good 
solid-state models, are unchanged. 
But as you say Kevin, never say never! 
You can see why we were so reluctant 
to do it. 


Valve sound with solid-state 

With all the current discussions 
and projects featuring valves, can the 
“valve sound” be obtained by having 
| a valve preamp and solid-state power 
amplifier? If the answer is yes, why not 
just go down this road and don’t worry 
about 20-watt valve power amplifiers. 
After all, a 100W solid-state amplifier 
is easier to make; eg, your Ultra-LD 
Stereo Amplifier, 

Ian Stewart, 

via email. 
Comment: the valve preamp followed 
by the Ultra-LD would give much bet- 
ter sound than a valve amplifier with 
transformers and not much negative 
feedback. However, valve sound en- 
thusiasts don’t seem to want that. 


Publishing the Mudlark 
an inspired move 

Your decision to publish the “Mud- 
lark” valve amplifier project seems to 
be one of those inspired moves. As you 
point out, there are quite a number of 
readers who have more than a pass- 
ing interest in the reproduction of re- 


4 SILICON CHIP 


corded music and valve amplification, 
and there seems to be no good reason 
to withhold a project that could lead to 
much pleasure for these readers. 

There are a number of aspects of 
the published design that deserve 
more than a passing look. Although 
some of these would appear to fly in 
the face of conventional knowledge 
regarding circuit design, many have in 
fact been conceptualised through years 
of empirical experimentation, rather 
than following the agreed scientific ap- 
proach that would have resulted from 
the implementation of the “high-tech” 
proposition suggested in your editorial 
in the August issue. 

I have a sneaking feeling that your 
idea of a high-voltage op amp followed 
by an ultra-linear valve output stage 
with bags of added negative feedback, 
would have resulted in a “worst of both 
worlds” design that might have meas- 
ured quite reasonably but produced 
a poor sonic result when connected 
to real-world speakers in a domestic 
listening environment. 

As you have pointed out on numer- 
ous occasions, if you want an exem- 
plary set of measurements, SILICON 
CHIP's recent solid-state offerings are 
virtually unbeatable. That said, there 
are still many reasonably sane and 
intelligent folk out there who have no 
hesitation in selecting an amplifier that 
offers a lamentable set of figures but 
is capable of delivering an enthralling 
musical experience. In my experience, 
there are in fact very few solid-state 
designs that can boast likewise in a 
head-to-head “shoot-out” under con- 
trolled listening conditions. 

Of course, a good amplifier can send 
what appear to be the right electrical 
impulses to the speakers and thence to 
the listener but in reality, there is often 
a huge difference in the enjoyment 
level of the resulting musical experi- 
ences. I feel that it is long overdue that 
technology was better applied just to 
give sheer listening enjoyment (as was 
the case in the early days of Radio & 
Hobbies and John Moyle’s Playmaster 
valve circuits) rather than the “mine 
is bigger/better/more powerful/less 
distorted than yours, so shut up and 





listen” situation that is all too common 
these days. 

The following are a few off-the-cuff 
avenues for those interested enough to 
actually build the Mudlark: 

How many push-pull voltage am- 
plifying stages has the program signal 
been subject to during the recording 
process? Every one of these has can- 
celled even harmonic information 
and proliferated odd harmonics. What 
has this done to the integrity of the 


‘performance? Would it be better to re- 


balance the signal by putting it through 
a circuit such as a single-ended valve 
power amplifier which will accentuate 
even harmonics and possibly restore 
a measure of “authenticity” before it 
reaches the ear? 

Remembering that an electronically 
reproduced listening experience is a 
composite of all distortions encoun- 
tered along the signal route (some 
additive, some subtractive) and that 
they are many and varied, what does 
it matter if the final amplifier intro- 
duces a few percent more, provided 
always that it is configured so as to 
mathematically reduce the corruption 
to the information arriving at the ear 
of the listener? 

It should be noted that recording 
studios and their systems, pick-up 
cartridges, D/A converters, loudspeak- 
ers, etc inherently contribute up to 
a couple of percent distortion to the 
chain, so what is so appealing about a 
power amplifier that only adds .005% 
at the end? At best, it will do no more 
harm; but neither has it the potential to 
add a modifying factor that may undo 
some of the existing damage. 

For those who would follow this 
line of reasoning and are prepared to 
think outside the conventional square, 
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it is worth reading some of the papers 
written by Eduardo de Lima (and oth- 
ers) on the subject of distortions in 
audio equipment. There are plenty of 
folk with a deep appreciation of music 
who feel strongly that the commonly 
referred to scientific principles do not 
provide all the answers to listening 
satisfaction. 

SILICON CHIP is to be congratulated 
for its preparedness, no matter how 
reluctantly, to provide this avenue for 
the enquiring hobbyist; after all, isn't 
that what DIY magazines are supposed 
to be about? 

Kerry Williams, 

Applied Physics, 

School of Applied Sciences, 

RMIT University, Bundoora, Vic. 
Comment: we had to check the date 
on your email to confirm that it 
wasn't April 1st. You're winding us 
up, right? 

The idea of adding lots of even-order 
harmonic distortion during playback, 
to compensate for any distortion 
added during the recording process is 
problematical, to say the least. What 
people do not realise is that if a sys- 
tem has a high degree of supposedly 
"good" low order harmonic distor- 
tion, it will also have a high degree of 
intermodulation. Intermodulation is 
never good! 

Interestingly, there is a precedent 
for adding distortion. In RCA's Dyna- 
groove process, the recorded signal 
was pre-distorted and dynamically 
equalised to compensate for the poor 
performance of cheap phonograph 
players, At the time, most audiophiles 
judged the sonic results to be poor. 


Cost of valve amplifiers 
not the issue 

Your Publisher’s Letter in the August 
issue is everything that a level-headed 
audiophile should agree with. Except 
one thing: “using high quality output 
transformers, such a design would cost 
well over $1000, which is the main 
reason we did not proceed." 

For some of us (non-level headed), 
price is not the main consideration. It 
is about choice and I hope I will live 
long enough to see your $1000 plus 
design and have a chance to build it, 
asIhave built a hundred or so projects 
from yours and other magazines. I can- 
not wait to start on the Mudlark — my 
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order was placed the same day I got 
hold of your magazine. 

Pd like to say one more thing. Read- 
ing your magazine is a pleasure and a 
joy. I fell in love with electronics when 
I turned 10 (46 years ago) and L am still 
going strong. 

Bob Bozanic, 

Traralgon, Vic. 


Circuit wanted for 
Grundig “Satellit” receiver 

I have a need for a circuit diagram 
for my Grundig Satellit 800 receiver. 
Grundig Australia say they have never 
heard of it and Grundig USA have not 
replied to my query. 

I have searched the internet but have 
come up with the Users Manual, which 
does not have a schematic. Is anyone 
able to help? The radio is dead and will 
become an expensive boat anchor if I 
cannot repair it! 

Ray Reaburn, 

Mont Albert Nth, Vic. 

ray35@optusnet.com.au 


Digital cameras more 
convenient than 35mm 

I must say I was very surprised at 
your negative reaction to digital cam- 
eras (Publisher’s Letter, July 2005), 
especially in light of the fact that you 
use (have) one in your office. Only 
a couple of years ago, I would have 
agreed with you. But not now. 

I agree you will pay more for digital 
than 35mm but five years ago, 35mm 
SLRs were about the same price as a 
good quality digital is now. It is unfair 
to lump all digital cameras as bad be- 
cause of a single bad choice. 

Recently, I went to Antarctica and 
took two digital cameras and one 
35mm SLR. I could view my digital 
photos full size within minutes if I 
wanted and preview them seconds 
after taking them. I did a backup at 
the end of each day and at maximum 
quality and image size, never ran out 
of "film" (ie, memory card). I used a 
single 512Mb card and two 256Mb 
cards (one as an emergency). My 
laptop could directly read the cards, 
so I needed no extra cables. I could 
select the good shots and erase the 
bad ones. 

My 35mm film had to wait until I 
returned. There aren’t too many film 
labs in Antarctica! One of my rolls was 


‘Atmel's AVR, from 
JED in Australia 


JED has designed a range of 
single board computers and 
modules as a way of using the 
AVR without SMT board design 



















The AVR570 module (above) is a way of 
using an ATmega128 CPU on a user base 
board without having to lay out the intricate, 
surface-mounted surrounds of the CPU, and 
then having to manufacture your board on 
an SMT robot line. Instead you simply layout 
a square for four 0.1” spaced socket strips 
and plug in our pre-tested module. The 
module has the crystal, resetter, AVR-ISP 
programming header (and an optional JTAG 
ICE pad), as well as programming signal 
switching. For a little extra, we load a DS1305 
RTC, crystal and Li battery underneath, 
which uses SPI and port G. 

See JED's www site for a datasheet. 


— —— 
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This board uses the AVR570 module and | 
adds 20 An./Dig. inputs, 12 FET outputs, LCD/ 
Kbd, 2xRS232, 1xRS485, 1-Wire, power reg. 
| etc. See www.jedmicro.com.au/avr.htm 


$330 PC-PROM Programmer 


| This programmer plugs into a PC printer 

port and reads, writes and edits any 28 or 

| 82-pin PROM. Comes with plug-pack, cable 
and software. 


| 
meted 















V eraser 
with timer, and a 32/32 PLCC converter. 


JED Microprocessors Pty Ltd 


173 Boronia Rd, Boronia, Victoria, 3155 
Ph. 03 9762 3588, Fax 03 9762 5499 


WwwWwW.jedmicro.com.au 
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completely blank — the film had not 
caught on the sprocket when winding 
on. With film, I had no choice about 
selecting which shots I wanted; I had 
to pay for them all, even the blank 
ones. 

There has been a lot of comparison 
between the cost of film and the cost 
of digital. They all assume that you are 
going to print every photo you ever 
take. What about when you only want 
one photo? Is it reasonable to process 
an entire film? What about photos for 
email or screen-savers? Scanning film 
or a print is inconvenient and to do it 
at good quality is expensive. 

The weight of an SLR and film 


| would likely be similar to a digital 


camera, memory, charger and cables, 
so there would be no real saving when 
going overseas. The only issue is for- 
getting bits. 

I have never needed to use the eye 
viewfinder — the LCD is sufficient for 
viewing in direct sunlight with only 
minor difficulty. Besides, I can always 
check my photos in the shade of my 
body after taking them. Most cameras 
have many assistance features on the 
display — a histogram, a manual focus 
assist area, horizon guide lines, etc. 

Digital cameras still need work in 
the areas of reaction time (time be- 
tween pressing the button and taking 
the photo) but pre-focusing can cut 
this. dramatically. 

Most of all, [want to know when my 
photos have turned out, rather than 
waiting several thousand kilometres 
(and dollars) to find out I had a finger 
smudge on my lens! 

Despite having both 35mm and 
digital cameras, I have used my 35mm 
camera for about 30 photos in the 
time I have used my digital camera 
for about 4000. 

Owen Scill, 

Canberra, ACT. 


Comparing digital cameras 
with 35mm equivalents 

I read your recent editorial on low- 
cost digital cameras in the July 2005 
issue of SILICON CHIP and have some 
comments. 

You stated that, on a digicam like 
the Olympus C725, the depth of field 
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is always poor because, in aperture 
priority mode, the lens aperture is 
normally wide open at f2.8. Although 
this might be so with a 35mm film 
camera, with a small digicam this is 
not actually the case. The depth of field 
of the C725 is quite large, in line with 
other small-sensor digicams, and it is 
much greater than in DLSRs or 35mm 
film cameras. 

The reason behind this is that the 
C725 uses a tiny 1/2.7" CCD, whose 
dimensions are about 5.3mm x 4.0mm, 
which is much smaller than a 36 x 
24mm frame of 35mm film. Compared 
to a 35mm film camera, the cropping 
factor for the lens on the C725 is 6.56. 
As the G725 has a lens whose focal 
length range is 5.9-59mm, when this 
cropping factor is applied, the lens 
has a field of view equivalent to a 38- 
380mm lens on a 35mm film camera. 

One of the by-products of this is that 
when the C725’s lens is set to 12.8, it 
will have depth offield approximately 
equivalent to a 35mm film camera set 
to f(2.8 x 6.56) = f18.4. That is a lot of 
depth of field! If you stop down to f7 
on the C725, then that's equivalent.to 
f45.9 on a 35mm film camera. 

Asit turns out, producing a shallow 
depth of field for creative purposes 
is one of the inherent problems with 
small-sensor digicams. Apart from 
other image quality and performance 
issues, it is one of the reasons why 
many professional photographers tend 
to prefer DSLRs, which either offer the 
same or slightly greater depth of field 
than a 35mm film camera. 

Witold Waldman, 

via email. 


Earthing TV antenna masts 

I'd like to thank Neil Hecker for his 
tip on reducing STB electrical interfer- 
ence (Possible Cure for STB Electrical 
Interference, Mailbag, August 2005), 
although it didn’t produce quite the 
results I was anticipating! 

Rather than earthing the coax, I de- 
cided to first try earthing the antenna 
mast instead, simply because this was 
easier to do. My antenna is mounted 
directly above a garden tap which is 
“first cab off the rank” after the 20 me- 
tres of buried copper pipe that comes 


from the water meter. Earths don’t 
come much better than that! 

Also, I just happened to have some 
off-cuts of “monster cable” that you 
could start a truck motor with and a 
handy pack of assorted hose clamps 
from a $2 shop! After some quick work 
with some sandpaper and application 
of the clamps and monster cable, that 
mast was about as grounded as you 
can get! 

Did it fix the digital TV dropouts? 
Well not completely, although it cer- 
tainly improved the situation. But 
what it did do was clean up all the 
assorted random interference I used 
to get on the analog channels! 

Like many people in Sydney’s outer- 
west, I get better reception of SBS and 
the ABC from Wollongong than Artar- 
mon, so! have a band II VHF antenna 
pointed at Sydney and a high-gain 
UHF antenna pointed at Wollongong. 
This also gives me the regional ver- 
sions of the commercial channels. I 
used to get intermittent patterning 
on most of the channels which I put 
down to meteorologically-induced 
variations in signal strength. 

But since I’ve earthed the mast, I 
haven’t seen a sign of the interference 
and the Wollongong commercial chan- 
nels are now almost indistinguishable 
from the Sydney ones! 

The intriguing thing is, I later dis- 
covered that there’s no electrical con- 
nection between the antenna coax and 
the mast. Earthing the coax itself is a 
bit tricky as separate UHF and VHF 
cables are run to the antenna amplifier 
which is mounted in a fairly inacces- 
sible spot under the roof tiles. What 
I'll probably do is strip back the outer 
jackets of the cables and clamp them 
to the mast but I want to make sure I 
can waterproof everything properly 
before I try that! 

Anyway, it was an unexpected and 
amazing improvement for very little 
outlay! 

Keith Walters, 

via email. 


Induction loop 
interference to video 

I read with interest the letter from 
correspondent G. C. in the “Ask Sili- 
con Chip” pages of the August 2005 
issue, in regards to induction loop 
interference to a video projector. 
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As background, I have worked for 
several years for Audio Telex Com- 
munications who sell the Ampetronic 
range of hearing induction loop drivers 
and currently work for a sister com- 
pany — Crestron Control Solutions. At 
the contemporary church of which I 
am a member, I have set up a reason- 
ably complex video projection system 
that runs alongside a high-power hear- 
ing induction loop fed from a 24-chan- 
nel audio mixer. We feed all computer 
and video sources into a Kramer scaler 
which converts numerous formats 
into RGBHV (SVGA) and then send 
that signal to the projector over 35m 
of high-quality cable. 

Here are some extra insights that 
may be useful to G. C. I am assuming 
that he is sending data to the projec- 
tor via RGBHV: I have found that it is 
important to use 5-core coaxial cable 
not 3-core, with data. It sounds as if 
he has induced noise on the horizontal 
or vertical sync signals (or both). He 
should ensure that the red, green and 
blue signals in particular do not have 
their earth connections tied together 
in the cable as this defeats the purpose 
of the transmission line, allowing in- 
gress of nasties such as ghosting and 
smearing. Horizontal and vertical sync 
are effectively digital signals and so 
their sharing an earth is not so much 
of an issue. 

Cables that I have used with great 
success are Canare V5-1.5C and Euro- 
cable RGBYCD3. These can be termi- 
nated directly onto HD-15 connectors 
but itis a difficult job fitting everything 
into the backshell without shorting 
things out (heatshrink is your friend 
here). These cables are also quite ex- 
pensive (about $10 per metre) but in 
my experience, worth every cent. 

No cabling should be run parallel in 
close proximity (within two metres) to 
a hearing loop. Cables should cross the 
loop at 90° to minimise interference. 
This includes audio and mains cabling 
where possible. 

If at all possible, the projector 
should be “flown” (suspended), as 
this removes it as much as possible 
from the plane of the loop where the 
field strength is at its greatest. It also 
helps remove the signal cable from 
harm’s way. 

Again, if at all possible, run the 
projector from the same mains circuit 
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as the rest of the video system. 

If feeding audio from the video 
system to the audio system, try using 
an isolation transformer to break the 
earth connection between the two 
sub-systems. 

It may be possible that the loop is 
being over-driven and is producing 
much more field than is required by 
AS 1088.4. Valuable insights into the 
workings of hearing induction loop 
systems can be obtained from the 
Ampetronic web site (www.ampet- 
ronic.com). 

I would strongly advise using a 
professional installer for a loop system 
as they will have access to design and 


analysis tools to correctly set up the | 


system and deal with problems such 
as interfering fields from bad mains 
installations or field reduction caused 
by structural steel elements. It is also 
worthwhile to procure a loop listen- 
ing device for testing and confidence 
issues. 

From my reading of G. C.’s letter, 
he was sending RGBHV (ie, VGA or 
better) to his projector, not composite 
video. I believe that you can get 2.4GHz 
KVM switches that are good for up to 
30 metres or so but would be nervous 
about that solution, particularly with 
the crowding of the 2.4GHz band that 
we've seen recently. Call me a Nean- 
derthal but I prefer cable over wireless 
any day. 

A number of manufacturers have 
systems that convert RGBHV into a 
format that can be transmitted down 
Cat.5e or Cat.6 cable (and be reconsti- 
tuted cleanly at the other end). One 
is the Crestron QuickMedia system 
that can encode RBGHV (1600x1280), 
composite video, Y/C or component 
and send it (along with audio) down 


up to 100 metres of Cat.5e cable in a | 


balanced format. 


These products are more than | 
just baluns; they involve serious |. 


amounts of signal processing and are 
not generally end-user installable. 
They are, however, finding homes in 
many university lecture theatres and 
classrooms, as the systems can be 
monitored remotely (via an Ethernet 
connection) using Crestron's Room- 
view software. 

Phil Moore, 

Crestron Control Solutions, 

Silverwater, NSW. 
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Everyone who has seen a demonstration of Google Earth 
is gobsmacked. Mind boggled. Blown away. Hey, we're 
not given to exaggeration — but we've got to agree. It is 
gobsmacking, mind boggling and blowing away! 

And the best part of all about Google Earth: it’s free! 


or computer users in the 21st 
F century, it’s hard to imagine life 

before Google. Only invented in 
1998, Google has already entered the 
lexicon as a fully-fledged verb in its 
own right. You don’t search on line 
any more. You Google! 

Even if its name is an accident 
(Google was supposed to have been 
spelled Googol, a number with 1 and 
a hundred zeros, or 10199) Google it- 
self is no accident! But there is far, far 
more to Google than “just” the world’s 
most popular search engine. Whether 
by acquisition or in-house develop- 
ment, Google has become an enormous 
powerhouse in the computing world. 
Here’s just asmall selection of Google’s 
add-ons and other “products”: 

Google News — aggregated headlines 
and a search engine of many of the 
world's news sources. 

Froogle - à product search engine 
and shopping directory. Assists con- 
sumers with locating products for sale 
online by presenting photos of relevant 


products. 
Blogger — a tool to make Web log 
publishing very easy. 


Google Toolbar — a toolbar featuring 
a Google search bar, as well as other 
Google tools. As of July 2005, Google 
Toolbar is available for two browsers, 
four operating systems and in ten 
languages. 


Google Deskbar —- search tool which ` 


runs from the Microsoft Windows 
taskbar, without a browser having to 
be open. 

Google Desktop — where your search 
is internal; that is, within your own 
computer. 

Google Groups - join (or even create) 
discussion groups, mailing lists and 
newsgroups. 

Google News Alerts — Specify a topic 
and receive email updates when news 
breaks. 

Google Web Alerts — Find out about 
new web pages on a topic of interest. 

Google Glossary - Find definitions 
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by Ross Tester 


for words, phrases and acronyms. 

Google Search by location - Restrict 
your search to a geographic area. 

We could go on listing all day — but 
that would hardly leave room for the 
real feature of this article: Google 
Earth. If you'd like to go through all 
that Google itself has to offer, have a 
look at http://en.wikipedia.org/wiki/ 
Google Groups. 

Google themselves say their com- 
pany philosophy is built on a 70/20/10 
rule: they spend 7096 of company re- 
sources on core business - like search 
engines; 2096 on closely related areas 
(like news), while the remaining 1096 
is where their engineers run amok pro- 
ducing oddball projects which don't 
fit anywhere but which are fun and/or 
interesting and/or groundbreaking. 








But wait, there's more! 


Some time back Google bought 
a little organisation called Keyhole 
Corporation. Reports suggested the 
main reason they bought it was that 
Keyhole was working on, and had just 
about completed, a highly innovative 
project. Google renamed that project 
Google Earth. 

Without too much fanfare, Google 
Earth was announced to the planet at 
the end of June this year. And without 
wanting to get into hyperbole, I would 
describe Google Earth as “mind blow- 
ing”. Everyone who has seen it (and 
I've shown anyone who would watch!) 
is astounded. 

Google Earth is over-simply de- 
scribed as an image of the Earth, a globe 
if you will, which sits inside your PC 
monitor. 

When Google Earth fully loads, (and 
it can take a good half minute on a typi- 
cal broadband connection), a beautiful 
view of the Earth against a star back- 
ground is revealed from some 38,500 
miles (62,000km) out in space. 


Not surprisingly (considering where 
it was developed, it shows North 
America. .. from sea to shining sea. But 
you can also “turn” the globe in any 
direction to reveal the whole planet. 
It looks pretty spectacular. 

Ho-hum? You’re not turned on by 
this? Anyone can display a nice pic- 
ture? 


Come on down to my house... 


What if I told you that with the click 
of a mouse button, you can “fly” from 
right out in space to any point on that 
globe — right down to your own neigh- 
bourhood, almost right down to your 
own backyard (in some cases, into your 
own backyard!). You can zoom in, and 
in, and in — down to virtual ground 
level, in near-perfect clarity? Not quite 
so ho-hum any more? 


Twist it, tilt it, move it... 

Here’s another of Google Earth’s 
absolutely amazing features. With 
another click or two, you can tilt the 
view from straight down (plan) right 
through any angle down to horizontal 
(elevation). It’s not yet perfect — but by 
the same token, it’s not bad! 

And if you don’t like the view you’re 
getting, you can turn it through any 
point of the compass. You can flick 
back and forward between plan and 
elevation. There’s even a one-button 
“back to north” setting. 

And at any time, you can move the 
whole view in any direction with four 
compass points on the toolbar, Hitting 
the red button at their centre will lock 
the centre of the screen so if you turn 
or tilt you stay viewing the area you 
are interested in. 

You can reveal terrain, main roads, 
country and state borders... 

As you move around or up and 
down, you will note that the screen is 
constantly updating. Google Earth is 
refereshing images “on the fly” from its 
obviously immense image database. 

Note that as yet, you cannot access 


OCTOBER 2005 9 





The lonely planet from 30,000 miles. 





Here’s the view from 1000 miles up. 





At 100 miles, starting to see features. 


hi-res images everywhere -— this is an 
immense undertaking and will take 
some time — if ever — to complete [it’s 
actually still in beta form). They are 
obviously concentrating on the major 
population areas and working down. 


Deja Vu? 

Some SILICON CHIP readers will be 
experiencing a sense of deja-vu. Some- 
thing sounds familiar about all this? 

Back in May 1999, we introduced 
you to the “Terraserver” website 
which also offered “pictures from 
space,” with quite good resolution 
in some areas (especially if you paid 
for them). 

That website has undergone quite a 
downgrade, where now it appears to 
offer USA images only — but even in 
its heyday it was nothing like Google 
Earth. For ease of use, features, clar- 
ity, value — Google Earth beats it every 
time. Terraserver never had anything 
like the features of Google Earth we’ve 
already covered, let alone the bits we 
haven’t looked at yet. 


What about World Wind? 


You may or may not have heard 
of another, somewhat similar, site to 
Google Earth, set up by NASA. It’s 
called World Wind and it’s an 80MB 
download from worldwind.arc.nasa. 
gov/download.html. But in our brief 
look we found it doesn’t offer anything 
like the features of Google Earth. It 
is free, though, so you might like to 
have a play. 

The biggest difference between the 
two is that World Wind has all its im- 
ages pre-downloaded; Google Earth 
updates its images literally “on the fly” 
— more on this aspect shortly. 

And while mentioning alternatives, 
there is yet another Google offering, at 
the moment still in beta and certainly 
not complete, called Google Maps. 
Like Google Earth (even yet) it is very 
much more "finished" when it comes 
to the USA but even it its limited state 
it looks very promising. However, at 
the moment there are other “map” 
sites which offer far more, such as 
whereis.com, Yahoo and MSN. 


Fly to Paris... 


In some major world cities (particu- 
larly US and UK) most major roads are 
named. Click on *buildings" and all 
of the major buildings are outlined. 
When you tilt from plan to elevation 
at (near) ground level, the buildings 


become, well, buildings. (A tip: try this 
on London and New York City). 

You can also highlight major roads, 
places of interest, show the terrain or 
turn it off (it's less confusing that way), 
show state and country borders, show 
restaurants and hotels (we'll look more 
closely at that feature later), 

And before I forget, one of the most 
intriguing features of Google Earth: as 
you might expect (being from Google), 
it has search features. But they're 
extremely powerful: for example, the 
“Fly to" search. Simply type in the 
name of the place you want to go to 
(eg, Paris, France) and Google Earth 
"flies" you there. Up, up and away 
— across countries, oceans, even the 
poles, until you descend into your 
destination. And I mean into — right 
down to ground level! You really do 
have to experience this one! 


Resolution 


In high resolution, the images, 
which appear to be taken from a vari- 
ety of satellites, are stunning in their 
clarity. Individual buildings, even 
houses, are clearly visible. So are cars 
and trucks on city streets. Many are so 
good that you can clearly pick out car 
windscreens — and some even better! 

Itwould appear that the image reso- 
lution/quality has a lot to do with the 
source; also the *haziness" of the day 
in the particular city would affect it. 

In low-resolution, you cannot see 
individual buildings. The general “lie 
of the land” is relatively clear and you 
can pick out major landmarks such as 
big bridges and so on. 

In hi-res, there is an optimum point 
to view detail — about 500 feet above 
ground level appears to be best. Any 
lower than this and images tend to 
become grainy and show artefacts. 
That’s not to say you can’t go lower 
— of course you can. 

When I first saw Google Earth, about 
six weeks prior to writing this, it was 
not long after the London terrorist at- 
tacks. At the time, there was consider- 
able (misguided!!) newspaper and TV 
reporting about the fact that on Google 
Earth you could see the ANSTO atom- 
ic reactor at Lucas Heights (south of 
Sydney) in great detail — and they 
showed it on the evening news, to 
prove it! “Authorities” were calling on 
the reactor site image to be pixellated 
on Google Earth. 

In their typical “grab a story and beat it 
up” manner, the media failed to mention 
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the fact that you could 
into whitepages.com.au and get the 
street address, then go to whereis.com, 
type in the street address . . . and up 
comes a map with the word “ANSTO” 
actually shown in place! Hmmmm. 


I digress. At that time, some capi- 


tal cities (Brisbane, Adelaide, Perth, 
Canberra especially) fared very well 
when it came to hi-res images. Much of 
Melbourne was, at least then, lo-res, a 
lot more obscured by cloud. Even some 
major centres like the Gold Coast were 
in hi-res (but not the Sunshine Coast). 

Unfortunately for me, Sydney was 
also about 50% lo-res. For those who 
know Sydney, everywhere south of the 
city was brilliant but the city itself and 
anywhere north were not. 

Not being able to view my own area 
at the time, I decided to find my mum’s 
place on the Gold Coast. Zooming in 
and following the Pacific Motorway 
north was dead easy — then I got to the 
familiar exit ramps at Mudgeeraba. I 
followed the road along until I turned 
off towards Mum's retirement village. 
Next I zoomed right in and was easily 
able to pick out her villa. 

It was so clear I almost expected to 
see her standing in the front garden 
waving to the satellite ... 

The above paragraph gives us 
land-bound novices a good clue on 
how Google Earth is best navigated. 
“Flying” over large areas and finding 
objects is not quite as simple as it 
sounds — just ask any pilot who’s had 
to learn to navigate. The view is a lot 
different from “up there”! 

The trick is to find something that 
you do know and follow roads, rail- 
ways, rivers etc, to where you want 
to go. 

The exact latitude and longitude of 
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Google Earth gets 

a lot of its imagery 

from DigitalGlobe's 

“QuickBird” eye-in-the- 

| sky. This satellite orbits 

the planet at 450km and 

has a resolution as low 

as 61cm on the Earth’s 

surface. Even this will 

be greatly improved 

early next year when 

the their “WorldView” 

satellite is launched. It 

| will have a much higher 
| orbit but even better 

ty resolution. 


at the bottom of the screen —I’ve made 
a note of various things I might want 
to go back to. 

And when I say exact, it is that: 
it's calibrated to degrees, minutes, 
seconds, tenths and hundredths of 
seconds. (At the equator, a degree is 
about 69.16 miles or 111.11km, so a 
minute is about 1.85km and a second 
about 30.8m. That makes a hundredth 
of a second just 30cm — about a foot in 
the old money!) 


Oooh -it's changed! 

Very recently, I was idly “playing” 
with Google Earth (it still fascinates 
me!), once again looking at Sydney. 
Hey, what's this? All of Sydney City 
now in hi-res — you could even see the 
shadows of the Harbour Bridge on the 
water! Oh, bliss! 

So I quickly "flew" up the northern 
beaches and, sure enough, hi-res im- 
ages greeted me for at least most of the 
way. As (good!) luck would have it, the 
hi-res images ended about 500 metres 
beyond my place! Yay! 

AndImustadmit our publisher was 
pretty chuffed when I showed him his 
mansion in glorious hi-res... 

This demonstrates the evolving na- 
ture of Google Earth. As new images 
become available (and obviously the 
time to work on them) they will be 
implemented into Google Earth. Our 
deductions, from looking at homes and 
buildings under construction in our 
area, is that the image was captured 
about February or March of this year. 
The image of southern Brisbane, while 
hi-res, is about two years old. I can see 
a town house I now own still “under 
construction” (in fact it is just a patch 
of dirt!) - and I've been paying for it for 
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30,000 ft right over the centre of Sydne 
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A section of lower Manhattan, New 
York City, from 1 mile up. The brown 
area top centre-left of the pic is where 
the World Trade Centre once stood. 





They are a bit indistinct at this 

size- but each one of the labels 

shows either a restaurant or hotel. 
Advertisers pay to have their business 
names appear. 
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Here's what happens when you 
highlight the *buildings" button: all of 
the major buildings in New York City 
appear, complete with shadows! 





And now look what happens when 
you “tilt” the image. We're at about 
45? here - you can go down almost to 
ground level if you wish! 
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more than a year since completion! 


Who supplies the images? 


All of the images which come up on 
Google Earth are copyrighted to various 
organisations. Brisbane closeup, for ex- 
ample, is copyrighted to DigitalGlobe, 
while as you zoom out, the copyright 
changes to EarthSat. 

DigitalGlobe appear to own their own 
satellite — QuickBird, launched in 2001, 
which orbits at an altitude of 450km, in 
a 98°, sun-synchronous orbit. 

They claim it is the only spacecraft 
able to offer sub-metre resolution im- 
agery, industry-leading geo-locational 
accuracy, 128GBits of data storage and 
an imaging footprint 2 to 10 times larger 
than any other commercial high-resolu- 
tion satellite. 

Its resolution is 61cm panchromatic 
and 2.44m multispectral. With a swath 
(image capturing path width) 16.5km 
wide, every year QuickBird collects 
over 75 million square kilometres of 
imagery data. 

But even that will be overshadowed 
by DigitalGlobe's next satellite. Sched- 
uled to launch no later than 2006, 
WorldView will be the world's only 
commercial satellite to snap pictures 
of the Earth at 50cm resolution. 

The satellite's higher orbit, at nearly 
800km, will allow it to revisit collec- 
tion areas more frequently — about once 
a day. The WorldView system will in- 
clude more efficient image processing 
systems and multi-satellite collection 
planning, shorter tasking timelines and 
an expanded network of remote ground 
terminals. DigitalGlobe's imaging con- 
stellation combining WorldView and 
QuickBird will be capable of collecting 
more than 4.5 times the imagery of any 
current commercial imaging system. 

By late 2006, WorldView alone will 
be capable of collecting nearly 500,000 


To prove the point, here's the elevat- 
ion view of Manhattan from 90 feet. 
This actually has the “terrain” feature 
switched on but NYC is fairly flat... 


square kilometers (200,000 square 
miles) per day of half-metre imagery. 

EarthSat, on the other hand, uses 
a variety of satellites including the 
various Landsats, SPOT, IRS, IKONOS, 
Terra, JERS, AVHRR, OrbView and 
DigitalGlobe's QuickBird. Depending 
on the swath, and therefore the reso- 
lution, some of these satellites have a 
revisit time as short as 1 day (Spot-4, 
2200km swath) while JERS-1 has a 
much narrower 75km swath and takes 
44 days to revisit. 

Some areas, especially the USA, 
appear to switch to aerial, as distinct 
from satellite, imaging at low heights 
(for example, New York City close-up 
images are from The Sanborn Map 
Company, Inc). 

With these images, you can actually 
see people on the city streets, even 
street light poles! You can’t quite see 
the leaves on the trees but you can 
certainly pick out branches... 


What does it cost? 


We have already mentioned that the 
basic version of Google Earth is, at least 
currently, a free download. But using 
it does have a cost! 

The price you pay is in the band- 
width you are paying for as you use it. 
And that can cost you plenty, depend- 
ing on the particular broadband plan 
you are on. 

When talking to some friends about 
Google Earth, one made a comment 
about it being a “bandwidth muncher” 
and very costly to use. 

So I did some investigating on this 
line and, as they say in the classics, 
there is good news and bad news. 

We'll start with the bad news. We 
mentioned earlier. that the pages 
update "on the fly" using streaming 
technology. 

A general rule ofthumb for streaming 





Just 150 féet above a bus stop in The 
Battery area (lower left of other pics). 
The clarity of view is sensational 

- one day it may all be this good! 
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video usage is about 2MB per minute. 

Using a downloaded shareware 
utility called Networx (www.softper- 
fect.com) we monitored Google Earth 
usage and confirmed this to be about 
right: usually about 25-35KB per sec- 
ond, which does equate to roughly 
2MB per minte. 

So if you were constantly using 
Google Earth for an hour, you could 
easily eat up 120MB of your allowed 
bandwidth —not very good if you're on 
one of the cheapie 150MB or 200MB 
per month plans! 

But here's where the good news 
comes in. Unless you are constantly 
changing positions or views, the 
streaming doesn't continually occur. 
In fact, for significant periods of time, 
our usage meter was saying perhaps 
1-5KB per second, an average of per- 
haps 100KB per minute: much more 
user (and wallet) friendly. 

The moral ofthe story is that like any 
streaming source, you should keep your 
eye on your usage. It's easy to exceed 
your plan limits and some ISPs charge 
like wounded bulls once you do so. 


More Google Earth power? 


Google Earth is also available in 
two higher-featured versions, neither 
of which is free (but one is pretty 
cheap). 

Google Earth Plus is an optional 
upgrade adding GPS device support, 
the ability to import spreadsheets, 
drawing tools and better printing. It 
costs $US20.00. 

Further upmarket is a version for 
professional and commercial uses, 
Google Earth Pro. It is described as 
the ultimate research, presentation and 
collaboration tool for location informa- 
tion. Google Earth Pro makes location 





Hi, mum! One 

of those villas 

is her place on 
the Gold Coast. 
The images, from 
450km away, 

are so clear I 
almost expected 
to see my mother 
standing in the 
front garden 
waving to the 
satellite... 
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What you need 


Google Earth itself is a free (and relatively small - around 10MB) download. | 
You can find it on http://earth.google.com. | 
However, you're going to need some reasonable firepower to run it, 

If your PC is, say, over four years old (even two years old in the case of 


many notebooks), forget it! 


The minimum hardware configuration is: 
* CPU speed: Intel® Pentium® PIII 500 MHz 


” System memory (RAM): 128MB 
* 200MB hard-disk space 


* 3D graphics card: 3D-capable video card with 16MB VRAM 


* 1024x768, 32-bit true color screen 


* Operating system: Windows 2000, Windows XP 


Recommended configuration: 
* CPU speed: Intel® Pentium® P4 2.4GHz+ or AMD 2400xp+ 
* System memory (RAM): 512MB 
* 2GB hard-disk space 
* 3D graphics card: 3D-capable video card with 32MB VRAM or greater 
” 1280x1024, 32-bit true color screen 
* Operating system: Windows XP 


Internet Connection 


As we said earlier in the article, Google Earth downloads its image data as you 
go to that location (it's called streaming"). A broadband connection is essential 
— preferably a fast one. Minimum speed for practical use would be 128kbps 
but you will get much more satisfactory results with a 768kbps — or even faster 
— broadband (ADSL/Cable/Wireless) connection. 


research and presentation easy. 

Google Earth Pro costs $US400 but 
there is a 7-day free trial offer to find 
out if it is what you need or want. 
Google Earth Pro itself has a number 
of add-on modules, each priced at 
$US200 — Movie Making Module; 
Premium Printing Module; GIS Data 
Importing Module; GDT Traffic Counts 
Data; and NRB Shopping Centre 
Data. 

You'll find more information about 


these modules on http:/earth.google. 


" in 





com/earth pro.html along with a lot 
more information about Google Earth 
itself. 


How does Google Earth make 
money? 

I cannot believe the number of people 
who have said “if it’s a free download, 
how does Google make money?” 

Google Earth is more or less an ex- 
tension of Google’s search engine tech- 
nology. Just as restaurants currently 
pay to advertise in the media, they will 
pay (and already are paying) to have 
their name — and location - come up on 
Google Earth when you are looking for 
sorhewhere to eat in that area (again, 
check out New York City). 

That's just one example. Google rates 
are low by comparison to other forms 
of media —as a global organisation they 
don't have to charge much because the 
market is so huge — and growing. 

And finally, you may have heard 
recently reports that Google founders 
Larry Page and Sergey Brin recently 
knocked back an offer of $3 billion 
from News Ltd. 

Is there money in Googling? We 
think there might be a few cents here 
and there... SC 
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here’s a rather clever ad on TV 
T: the moment which has the tag 

“isn’t it nice when things just 
work". I'm sure you've seen it. While 
this review has nothing to do with a 
Honda car, it has everything to do with 
things "just working". 

It’s so nice to find a product which 
not only delivers what it promises — it 
does it without any hassle, any setup 
difficulties. It just works! 

Over the years, we’ve looked at many 
types of computer networks, some in 
considerable depth. 

This month, it’s another type of net- 
work. But it is quite different in that, 
while it is wired, the wiring is already 
in place in your home or office. This 
network uses the power lines running 
through the building (and even beyond) 
as the network. It’s called Ethernet Over 
Power (EOP) 

Ethernet over power does exactly 
what its name suggests — there is no 
wireless, no Cat5, no coax — the 240VAC 
power wiring, as well as supplying 
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ltzssnot Power over Ethern 


power, supplies the network connection. 
In other words, the data stream is super- 
imposed onto the mains at significantly 
higher frequency that the 50Hz mains 
— jn fact, it's in the several MHz range. 
Using power lines for networking has 
been in the pipeline (no pun intended!) 
for some years, with various systems set 
up here and overseas to test it out. 

To our knowledge, this is the first 
system to actually reach it to market, at 
least here in Australia. There are other 
power line systems currently becoming 
available which offer broadband over 
power lines — we understand trials have 
been conducted in Australia but so far, 
we haven't heard of anything further. 

First, let's explain the NetComm 
HomePlug system. As our photo shows, 
it looks like a pair of plugpacks and a 
couple of Ethernet connection cables. 
And, apart from a CD loaded with soft- 
ware and manuals-on-disk, that's exactly 
what you appear to get when you open 
the package. 

But those “plugpacks” are not quite 
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what they seem. Yes, there is a power 
supply built into them. But they also 
contain the “smarts” which turn them 
into network adaptors. 

Each terminal on the network requires 
one of these plugpacks. The basic pack- 
age contains two plugpacks; you simply 
buy as many as you need, up to the 
maximum of 15 terminals. 

Also, each of the terminals needs to 
be on the same wiring circuit, or phase. 
That’s usually not so much ofa problem 
in a home setup because most homes 
are fed by a single phase. In an office, it 
might not be quite so simple because all 
three phases are used in many cases to 
distribute loads — and this system cannot 
cross from one phase to another. 

NetComm claim a range of up to 200 
metres, which is far more than most 
LANs would need. We weren't able to 
confirm that range because we couldn't 
easily get two houses 200m apart on the 
same phase! However, we did confirma 
range of more than 70m plus, with the 
aid of a long extension lead and a pair 
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of notebook computers. 

But we are getting slightly ahead of 
ourselves. At the outset, we said that the 
systems simply works. And it does. 

There is a Quickstart card in the box 
which basically tells you what to do: 
load the driver software, plug the adap- 
tors into power and the Ethernet cables 
into the appropriate (RJ45) sockets on 
your PC and on the adaptors — and 
that’s it. 


It just works! 


So I followed the Quickstart card 
— and away it went! No problems 
whatsoever. The two computers found 
each other without any problems at all 
and I was able to transfer data back and 
forward, examine one’s hard drives from 
the other, etc etc — exactly as I could 
have done had they been connected via 
my wireless network (which of courseI 
disabled first) or via a “normal” Ethernet 
(wired) network. 

One curious thing: on one PC the 
signal strength meter told me I had 
excellent signal (10096, in fact); on the 
other PC, it told me the signal strength 
was low. No, I don't have a clue why! 
Working from one to the other and vice 
versa appeared to be pretty much identi- 
cal, with plenty of speed, etc. 

Speaking of speed, how fast? The 
specifications say that they are up to 
14Mbps — faster than 10base-T networks 
but not as fast as 100base-T; faster than 
802.11b wireless but not as fast as 
802.11g wireless. I was able to confirm 
this as pretty accurate. 

Like any network, speed depends to a 
large degree on distance; as | mentioned 
before, I wasn't able to stretch mine out 
to the 200m maximum but room-to- 
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room, it worked like a charm. 

As far as speed is concerned, 10base- 
T and 802.11b networks are more than 
adequate for surfing the 'net — therefore 
Netcomm's HomePlug system was too. 
For the vast majority of users, speed 
would not be an issue. 

But if you are after maximum through- 
put (or more likely have a lot of high- 
level users trying to use the network 
at the same time), the speed limitation 
might start to become relevant. 

The question will obviously arise: 
what happens if your next-door-neigh- 
bour decides to put in the same system? 
At the risk of sounding smart, nothing 
—if not only because the way power wir- 
ing is distributed in Australia, adjacent 
homes are almost always on different 
phases. 

But that's not the only reason - the 
NetComm HomePlug has 56-bit DES 
encryption with key management; it also 
operates on a large number of channels 
over its 4.3-20.9MHz operating band. 

Netcomm's marketing is directed at 
people who (a) cannot or do not want 
to install a wired network — such as flat 
dwellers, renters, etc; and/or (b) want 
Internet access from various rooms as 
simply as possible. 

The system is highly suited to both 
these groups — as it is to small busi- 
nesses, conferences, consultants — in 
fact, anyone who needs to set up a net- 
work quickly and easily. 

Recommended price of the NetComm 
NP210 HomePlug system is around 
$199, although we have seen it adver- 
tised up to $45 cheaper! 

For more information, including 
online suppliers, visit www.netcomm. 
com.au/Networking/eop.ph ^ SC 





It really is as simple as 1-2-3: 

(1) Connect a HomePlug to your 
ADSL or cable modem using the 
supplied cable; 

(2) Plug that HomePlug into a 
convenient power socket and the 
other HomePlug into a socket close 
by your PC (or game console); and 
(3) Connect the other PC to the 
HomePlug. 

OK, there is are 4 — All you need to 
do now is run the driver software 
contained on the CD supplied with 
the kit — and that’s pretty much it! 
(Graphic courtesy NetComm) 








NP210 TECHNICAL 
SPECIFICATIONS 


PROTOCOL/STANDARDS 

e HomePlug 1.0 specification, IEEE 802.3 
10 Base-T Ethernet (1T0Mbps) compliant 

¢ 10Mbps AutoMDI/MDIx Support 

e 14 Mbps HomePlug 1.0 compatible 

¢ CSMA/CA MAC Control 


| MODULATION SUPPORT 


* OFDM, DOPSK, DBPSK, ROBO 
Carrier Modulation Support 


| FREQUENCY BAND 


* 4.3MHz - 20.9MBz 
QUALITY OF SERVICE 


| «Forward Error Correction (FEC) support 
| «Channel Adaptation ensures that signal 


integrity is maintained even under harsh 
noise environment 

e CSMA/CA with prioritisation and 
Automatic Repeat Request (ARQ) for 
reliable delivery of Ethernet packets 
via Packet Encapsulation 

e Four Level prioritised random access 
method 

e Segment bursting and contention-free 
access ensures high throughput while 
maintaining low latency response and 
jitter performance 


SECURITY SUPPORT 
e 56-bit DES Encryption with key 


management for secure powerline 
communications (Use Windows 
platform to enable encryption) 
PLATFORM SUPPORT 
e Windows 98SE, Me,.2000 or XP 


POWER SUPPLY 

e Integrated 240V AC supply via power 
socket 

EXTERNAL CONNECTORS 

e {x electrical power socket 


| © 1x RJ45 for 10 Base-T ethernet 


(Auto MDI/MDIx) 
APPROVALS 


| *C-Tick 


¢ Energy Authority Approval - Q050207 


SYSTEM REQUIREMENTS: 

e Windows operating systems with Ethernet 
connection, Pentium Il 300MHz MMX- 
Compatible PC or greater, minimum 
64MB hard disk space and memory, 
CD-ROM drive 

» Maximum of 15 devices connected to 
power line network 

¢ All HomePlugs must be on the same 
power circuit 

PACKAGE CONTENTS 

«2x NP210 HomePlug Adaptors 

e 2 x RJ45 10/100 ethernet cables 

° 1 x configuration/manual CD 

¢ 1x Quick Start Guide 
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Australia’s best value 
monitored home alarm system 
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Watchguard 
Digital Wireless 
Professional home/office security system, automatically 
notifies you of a break-in via phone, SMS and/or email. | 8548 
includes: 

* 2 code hopping remote controls 

* 2 wireless infrared movement sensors 

e 8 zone control centre with built-in siren 

e Wireless external siren and strobe ` 
Full range of accessories available 

ONLY AVAILABLE AT DSE POWERHOUSE STORES 
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Auto 4-Way Video Switch Box 

The perfect solution if you need more than 1 set of AV inputs on your TV. 

No need to plug and unplug devices to use them - on Auto mode will automatically 
select the input that has a signal present. Allows up to 4 AV devices to be connected 
to a TV at the one time. Includes an AV cable and AC power supply. L 5968 






WARNING! 





e Monitoring from only $12.90 
per month, that’s less than 50¢ a day! 


No contract to sign 


In the event of alarm activation 

you can speak to a trained security 
professional or request an optional 
patrol guard response to inspect 

your premises. Conditions and 

charges apply 

e You can receive personalised notification 
of alarm activation via PHONE, EMAIL 
and/or SMS Text Message 


e May qualify you for an 
insurance discount 
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e Easy to use, expandable 
and relocatable 


*399 


DSE 


12V -240V 800W Inverter 
Connects to.a 12V DC power source (car battery) to provide 
240V AC output for larger equipment. Includes heavy-duty 
DC power leads, Ideal for camping and boating. M 5102 
LIMITED STOCK. Check stores for availability. 





Look whats HOT! 
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4-Way Metal Powerboard 
New heavy duty hardened METAL casing 

in a bright: safety orange colour. Surge and 
overload protected power sockets, RFI and 
EMI mains filtration and illuminated master 
on/off switch. Includes 1 spaced outlet to 
accommodate power packs or transformers 
and.a handy wall mounting option with screw 
slots in casing. Ideal far use in areas including 
workshops, laboratories, farms or factories. 


Powerboards 








GPM 


6-Outlet 
Child Safe Powerboard 


Overload and surge protected, rotating safety 


shutters — automatically close when not in use. 


M 6966 
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_DSE 

7x50 Waterproof Binoculars 

Perfect for fishing or sailing, multi-coated 
nitrogen filled binoculars with 27.4mm eye relief. 
Includes zippered pouch, lens covers, lens cloth 


M 7357 





digitor 

RGB - Red-Green-Blue 
Component Video Plate 
Plaster wall mount bracket 
and screws included. Standard 
85mm centre-to-centre screw 
holes width. P 1995 
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75ohm Plug-75ohm Skt 
Right Angle Adaptor 

A right angle Nickel Plated 
TV adaptor. Saves space and 
fits wall, VCR or TV sockets, 
just plug and go. P 2026 


$998 
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'Cyclops' Hi Power 1W LED 

High luminous flux, long operating life of up to 100,000hrs 
(absolute maximum ratings not to be exceeded). 

Requires heatsinking and a constant current source. 
Includes data. Three colours available. 
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| Stereo Socket Adaptor 
| Gold plated. Suits a number of 
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and instructions, L 8213 
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PVC Insulation Tape 

The everyday general purpose 
black PVC tape for all those small 
modern mini gadgets, allowing jobs around the house or garden. 
for the use of standard 3.5mm . | 18mm x 18m. N 2362 

stereo connect devices like | 
headphones to be used. P 6646 | 


2.5mm Stereo Plug to 3.5mm 








RED 24251 MIT 
WHITE z 4252 eens Clearer Spray 
BLUE 24253 Aggressive contact 


cleaner for electronics, 
- PC boards, televisions, 
computers and phones. 
Non-flammable. 

Not suitable for many 
plastics. 200g can« 













The electronics 


Is your home or business safe? 
@ Swann 


| Complete Digital Guardian DVR Surveillance System 
' Quick and easy to install, 4-channel digital video recorder with audio. 
Capable of picture-in-picture and picture-on-picture function and up to 
Ax zoom. LAN and WAN ready, allowing connection to your existing network 
£- or monitoring via the web from a remote PC (software included). L 5903P 
e DIY to safeguard loved ones, protect valuable |Tf$ | Includes: 
property and deter thieves 24/7 UR | e Swann Digital Guardian DVR 
ə 2 x C-500 Professional CCD Colour Cameras, High Resolution 
for indoor monitoring. 
* 2 x Bulldog Cam Professional CCD Colour Cameras, robust weatherproof 
metal housing, suits indoor and outdoor, night and day security applications. 


MI. 120GB Internal! Hard Drive Kit. 


DVR (Digital Video Recording) is the answer 

e Cost effective, simultaneous monitoring and recording ge. 
of up to 4 security cameras with motion detection 

e Records directly to hard disk drive 


e View on your existing TV, monitor or on 
a PC over the web from anywhere in the world 





















^ z : 
@ Kidde @ Kidde | Magnetic Reed Switch 
Smoke Alarm Smoke Alarm — y Encased for easy 
Easy to install, Twin Pack / TR mounting with c ouble- 
no wiring needed, Easy to install, no wiring 9 1:5 4 re | sided tape and Screws 
85dB alarm, needed, 85dB alarm, | i provided, Dimensions 
3 year limited 3 year limited warranty, gf 64(L)x 1S(W)x 18(H)mm. 
warranty, AS AS Approved. L 5676 Ne oe N.C contacts. 


Approved. L 5675 


$798 | $4584 | 4 S624 













@ Kidde : @ Kidde 
Fire Extinguisher 900G | 7 Kidde Fire Blanket Blue Mini 
Suitable for fighting BLANKET 1m x 1m. Ideal for use Strobe Light 
flammable liquids, petrol [A on cooking oil and stove 70mm diameter 
and electrical fires. pomi c] top fires, a compact and .X 53mm high. 
AS Approved. L 5672 SS easy to use household 12V DC at 150mA. 
Si ' fire blanket. L 5677 ' Flash rate: 75/minute. 

$4995 4—1- $4928 $047 
digitor a A 
Flashing Reversing Beeper Yellow Mini 
Red LEDs A reversing alarm Strobe Li ht 
Imitation car alarm that produces 77mm diameter 

a loud, shrill, pulsing x 50mm high. — 

12V DC at 180mA. 


sound - great for 
motor vehicles. L 7060 


S98 


Flash rate: 90/minute. 
L 6003 


$9497 





Products also available through www.dse.com.au 


and kits specialists 
Take your own ECG! 













Electrocardiograph Kit 
Easy to build project, lets you take your own electrocardiograph 
(ECG) and displays it on a PC (via USB). You can read, 
.. display, save to disk and print the electrical waveform | 

à generated by your heart. Includes all components, 
«di hardware, PCB, a specially manufactured case that 
fe) has been fully drilled, powder coated and screen 







"M S printed as well as a set of ECG pads to get you started. 
TD K3704 
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-- e. 0.5W Amplifier 

ie -— Module Kit 
A low noise stereo 
pre-amplifier that is ideal 
| for use with magnetic 
cartridges, cassette decks LED Torch Kit 
or microphone inputs. E SEXE. & e) m | Build a solid-state torch with a white LED. 
Output 0.5W into 8ohms, * —-3 Receive high brightness with cool white light, 
a 9V supply with low battery drain and you will never need to 
components and a PCB, Battery Monitor Kit replace a torch bulb again. Supplied with all 
optional case. K 5604 Simple and functional kit to monitor components, including white LED, PCB 


e battery. and mini torch. K 3018 
$594 con 94432? $4794 


BH Wireless FM IT’S BACK IN-STORE NOW: 


Microphone Kit 
- Small enough 
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NEVER REPLACE 
A TORCH BULB AGAIN! 
















Get your copy every 

month from your local 

Dick Smith Electronics 
store. B 5020 


Energy Meter Kit 
Displays power in Watts, energy usage 
in kWh, measurement period in hours, 


energy cost in ! 
dollars and cents. S4 27 
K7217 
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Loads of handy 
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egri ps 
Universal Grip Strip Packs 
Various sizes and shapes, highly flexible and can be 
cut to shape as required. Removable type adhesive 
allows you to remove the egrips 

patch as required. Does not absorb SA ous 
oils and can be easily cleaned with eo 
a damp cloth. N 1441/N 1442 


10MHz Single Trace Oscilloscope 
At last an economical oscilloscope that 
everyone can afford! An easily transportable 
portabie CRO with bandwidth of up to 10MHz 
and sensitivity of 5mV/DIV to 5V/DIV. Easy to 
operate and highly reliable; itis an ideal scientific 
and engineering instrument for a wide range of 
uses including hobby and education. Supplied 
with. a 1:1/ 10:1 probe. Q 1803 










Soldering Iron Stand 

Diecast heavy duty construction with rubber feet 
to prevent scratching your desk, also includes 

a ‘spiral brass’ style tip cleaner. T 1256 


$4280 











RadioShack. 


Analogue Sound Level Meter 

Comes with a large analogue meter movement for 

easier viewing with 7 sound level metering ranges covering 

DICKS MITH a ee 50-126dB SPL. Selectable A and C weighting to account 

8W Battery [259 = d a nearina Cepen a anen; levels and an output socket 
3 E quipment, such as home theatre 

Powered Soldering Iron | or test equipment. It uses an omni directional electret 

Operates on 3 x AA size batteries condenser microphone for sound collection and the 

(not incl.) up to 40 minutes with analogue meter reads with slow or fast response times 

Alkaline batteries, combined heater for checking peak/average levels. Tripod mountable 

element and tip (made in Japan) for (not included), comes with a convenient carry case. Q 1461 

greater reliability and faster heat-up. 

T 2502 
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Jackson’ 


Workman's Board 

10m extension lead and 4-way power board, 
circuit breaker protected, lifetime warranty. 
M 7356 
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@Swann 
B&W D-CAM Camera 


Built-in microphone, easy mounting, 
connects to your TV/VCR/DVR/Quad 
processor and more. Incl.10m cable, L 5915 









12" Stainless Steel Ruler 
Hardened Stainless Steel, non-reflective surface 


for easy reading, double sided metric/inch 


photographically etched blade, lifetime warranty for 
faulty materials. T 6145 


Available in-store or through our 


Direct Sales Division 
Phone: 1300 366 644 


(Local call charge) 
Fax: (02) 9642 9155 
Mail: DICK SMITH ELECTRONICS 
Direct Sales Reply Paid 500, 
PO Box 500, 


Regents Park DC NSW 2143 
(No stamp required) 
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POWERWARE 


POD 6-Way Surge Board | 100,000 

6 surge protected 240V mains power | CONNECTED 
outlets-and 1 surge protected phone | EQUIPMENT 
module. M 7655 LIMITED STOCK [WARRANTY 


X-10 4-in-1 Remote Control 
Controls your X10 devices, TV, VCR, PayTV or lights 
and appliances. M 4009 
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The USB port has made PC expansion so delightfully simple it's 

a wonder no-one thought of it before . . . but it has its limitations. 
Most PC users are completely unaware of this and wonder why the 
computer starts giving error messages or the USB devices themselves 
either stop working or misbehave. Here's a really simple way to find 
out what those devices are doing. . . 


omputer interfacing via Uni- 
i versal Serial Bus (USB) ports, 

in either 12Mbps (Version 1.1) 
or more recent 480Mbps (Version 2.0) 
offerings, has deservedly become such 
an indispensable connection method 
that it’s hard to realise USB has only 
been in use for just five years. 

Apart from seamless “smart” data 
connections for digital cameras, flash 
RAM dongles, WiFi adapters, modems 
and mice, etc, the availability of a 
regulated 5V DC supply at relatively 
generous currents has also lead to such 
diverse “dumb” devices as mobile 
phone chargers, coffee cup warmers, 
cooling fans and inspection lights. 

Dumb, of course, refers to the hi- 
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tech USB data lines (middle pins 2 
and 3) being ignored and just the low 
voltage DC being exploited at (outer) 
pins 1 and 4. 

The PC's USB port can supply up 
to 500mA @5V; however, downstream 
ports on USB devices are generally 
limited to 100mA maximum. 

Although it may be considered 


frivolous to use a $1000 PC to just : 


power a light or charge batteries, the 
computer may be on anyway and 
equipment powered by the 5V USB 
supply is often conveniently associ- 
ated with one’s needs at the time. 


by Stan Swan* 


Cold coffee, when trying to tame a 
late night spreadsheet macro, can eas- 
ily ruin one’s concentration! 

The USB specification allows up to 
5m of connecting cable, since signal 
timing issues may give data corruption 
with longer lengths. However, basic 
DC electrical issues also arise, with 
heavier currents giving unacceptable 
supply line voltage drops that infringe 
typical 5V +0.25V load electronics 
needs. 

As an example, Ohm’s law tells us 
if 250mA is flowing through a wire of 
resistance 0.5Q, then a tolerable drop 
of lxR=0.25x 0.5 = 0.125 Volts will 
OCC. 

This wire with the 500mA maxi- 
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mum load, however, would drop 
0.25V and deliver only a borderline 
4.75V to the load, which may therefore 
work unreliably. 

An additional issue relates to the 
power needs of the numerous items 
now in use. Even with short cable 
lengths, multiple USB devices (and 
up to 127 are possible!) can eventually 
demand more current than is permit- 
ted, with resulting port shutdown. 

Unpowered hubs are particularly 
prone to this, which explains the need 
for powered USB hubs that will cater 
for multiple energy-hungry add-ons. 

Alternatively, a simple USB power 
injector could be used with an unpow- 
ered hub to achieve the same result. 

SILICON CHIP published such a 
project in the October 2004 issue, 
capable of supplying 5V DC @1A toa 
USB device. Need more power than 
this for other devices? Add more 
power injectors! 

Even though itself now threatened 
by other advances in technology, 
Bluetooth is finally making a solid 
showing. Particular interest in verify- 
ing the output power of USB Bluetooth 
adaptors has therefore arisen. 

The three Bluetooth classes have 
decreasing wireless power and range, 
and innocent purchase ofa low power 
Class 2 adaptor may frustrate when 









2 \ 4 
Pin 1: +5V Pin 2: Data 1 
Pin 3: Data 2 Pin 4: OV 










The connections to a USB type-A 
| plug (the one that goes into your PC). 





range has to be maximised. The most 
powerful Class 1 is typically good 
to 100m, with Class 2 some 10m 
and Class 3 just a metre "across a 
motherboard". 

Although not specified in classes, 


USB 
SOCKET [MJ 
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Here's Stan's prototype USB breakout “box”, potted in some hot-melt glue. The 





idea is to poke your multimeter probes into the terminal block (avoiding shorts) 
for voltage measurements; for current measurements, you remove the header 
pin shorting block and connect your mulitmeter in series. 


(instead usually having power quoted 
in dBm [15dBi = 10!° ~ 40mW)), 
increasingly popular USB WiFi adap- 
tors also differ significantly in their 
transmitter output power. 

This is especially important when 
some distance from an Access Point 
since you may be able to “hear” its 
strong signals — but it may not sense 
your weak out-going ones. 

Given these issues, it’s surprising 
USB supply breakout adaptors haven’t 
become readily available, since sim- 
ple current and voltage measurement 
of assorted loads can be extremely 
revealing, especially if device specs 
are being stretched. 


Make your own! 


With the cheapness of short USB 
M-F cables and DMMs, a simple sup- 
ply breakout adaptor can quickly be 
organised by just cutting the cable. 
Position of the cut is unimportant 


BRAID, GREEN & WHITE 
CABLES REJOINED 


LATED 


USB 
SOCKET (F) 





— just ensure the data wires (usually 
green and white) and the braid are 
neatly resoldered and heatshrink cov- 
ered, with no mischievous whiskers 
from the braided shield! 

A small terminal block makes for 
convenient voltage test points across 
the red and black supply wires — even 
though a DMM won't be worried by 
reverse polarity, we painted our termi- 
nal block red and black with a Texta 
pen to identify “+” and “—”, 

For current measurement (which of 
course must be in series), we included 
a 2-pin header pin base in the +ve 
(red) wire. 

To measure current, the shorting 
block is removed revealing a handy 
pair of terminals for our multimeter 
clip leads. 

Overleaf are some sample measured 
currents, using a short 600mm cable 
to typical loads, supplied from a 
mains-powered Toshiba laptop — 


This diagram shows how it can be 
done - slightly more permanently 
than the glue version above. We 
used a small block of timber to 
mount it on — but just about any 
non-conductive base would be 
fine. The header pin base was 
glued to the timber using hot 
melt; small woodscrews hold 
both cable clamps and the 2-way 
terminal block in place. 
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i Measured load current 
(may vary with load demands) 


Device 


Pocket 40GB 
USB Hard Disk 
Atmel “b” WLAN 270mA 

adaptor DSE XH7947 (2002) 


DSE "b" WLAN 


adaptor XH6822 (2004) 





Genius "g" WLAN 63mA. 


adaptor GW-/200U 
Logitech Quick Cam(2000) 60mÀ 
“My Flash” 256MB 50mA 
Flash RAM 

DSE Class 1 BlueTooth 48.5mA 
dongle (2003) XH4104 
"Itsy-Bitsy" USB LED lamp 30mA 
(ref SILICON CHIP, March 2002) 


Genius Mini Traveller 


USB mouse 





Prolific USB-serial D9 
adaptor (Picaxe use) 


Olympus C-1 digital camera <1mA 
(64MB Smart Media). Perhaps 


camera batteries supplying too? 





This laptop PC’s unloaded USB 
supply was measured at 5.04V, which 
dropped when loaded by the power- 
hungry Atmel WLAN adapter (draw- 
ing 270mA) to 4.88V with a 600mm 
cable and just 4.75V when at the end 
of a 5m USB 2.0 extender. 

This 5m cable was measured as hav- 
ing 0.5Q resistance in the supply wire 
(therefore 19, considering return too), 





This active USB 5m extension cable uses some of the power 
available from the USB port to amplify the data signal. Up to 
5 can be connected in series. It’s from Jaycar (Cat XC4839), 
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300mA | 


which accounts closely 
with the example above. 

Adding another 5m ex- 
tender dropped the load 
voltage to almost 4.5V, with | 
the PC then reporting “ USB 
device not recognised”, 
presumably because of tim- 
ing and low supply voltage 
issues. 

Given the lowered sup- 
ply voltage at the end of 
these lengthy USB cables, 
it’s feasible that heavier 
(paralleled?) DC supply 
cables could be used if 
longer runs are needed 
and data propagation timing is not 
an issue — perhaps to serve a rooftop 
USB webcam or "sweetspot" WiFi 
adaptor. 

Some of the now-common external 
USB hard disks and CD/DVD writers 
actually have two USB connectors 
at the PC end, wired in parallel to 
achieve the currents required. They 
rely on the fact that (hopefully!) most 
PCs these days have several USB port 
sockets close together. 

Remote DC supplies via completely 
separate lines and a 7805 voltage 
regulator, perhaps with higher voltage 
(9V?) initially, may serve to stretch 
runs as well. 

This is precisely the scheme in- 
volved in the SILICON CHIP USB Power 
Injector mentioned above; however it 
also included line sensing to turn the 
power on and offin sympathy with the 
power at the USB port itself. 

Perhaps even a small photovoltaic 
solar panel could be used to charge 
a rooftop battery, providing a regu- 
lated 5V supply. It’s rather akin to 
“corporate” power over ethernet 
(POE) approaches — well known for 
rooftop/masthead WiFi Access Points 





SILICON CHIP’s 

USB Power Injector 

from the October 2004 

issue. It doubles the amount of power 
available from a USB port. 





energised via cheap CAT-5 cable. 

Aside from the tedious energy is- 
sues, ultimate cable lengths really are 
limited by the data speeds. Although 
such signals travel near the speed 
of light in cables, even a few extra 
metres of conductor can delay things 
unacceptably. 

The recently-announced Wireless 
USB still only offers modest ranges 
(3-10m) but given the lack of wires(!), 
there certainly won't be any voltage 
drops — or convenient 5V supplies. 
Active Extender and doubled “Bus” 
power cables (Jaycar XC4839 and 
WC7750 respectively) may of course 
better suit demanding USB setups. 

But if only modest extensions are 
needed, cheap passive extending 
techniques are well worth consider- 
ing — if only to keep your coffee warm 
while lounging some distance away 
from the PC! 

With the breakout adaptor shown 
above and a DMM, you can at least 
be easily informed of your loads' DC 
demands, something that currently is 
largely unknown. SC 





* s.t.swan@massey.ac.nz 
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Where you have power-hungry USB devices, a USB Bus 
Power Cable can give them a boost, connecting to two USB 
ports to double power. Also from Jaycar (Cat WC7750). 


siliconchip.com.au 





MANUFACTURERS OF LOW POWER RADIO tne Wikdlees Industry's 






leading product range: 


MODULES ESTABLISHED SINCE 1985 «VHF and UHF radio modules on 







The TDL2A is a 9600 baud 
hall-duplex OEM radio 
modem in a BIM? footprint. 
Provided no two devices 
attempt to transmit 
simullaneously, no further 
restriclions on data 
transmission need be made, 
as all transmit timing, valid 
data identification and 
datastream buftenntg IS 
conducted by the unil 
oynchronisalion and traming 
oie MUM sm Oia Or tcl Mecano gL 
the receiver outputting noise 
in the absence of signal or 
presence ol interference. 


(dz E CAN PROJECTS 2 


LIPD bands 


* Single/Multi Channel 
Transmitters, Receivers 
and Transceivers 


Multi-channel Wide Band FM 
ae "EE -*] re. = 
radio modem h Ty, hrer 
5 serial select channels on | "63 deem 
433.05MHz-434. 79MHz band Fa 


* Narrow Band and Wide 
Band FM modules 


» Modulation: 16kbps 


TO BUILD 


High-Energy Universal ignition System; High-Energy 
Multispark GDI System; Programmable Ignition Timing Module. 
Digital Speed Alarm & Ef Di igital sarama With 
LED Display; Digital Voltmeter (12V or 24V). / t ENG 
Blocked Filter Alarm; Simple Mixture Display For Fuel- ‘Injected rere 


bi-phase FSK r // = 5 VENE LI Ae ta * Encoders and Decoders for 


etre Mae eters Fa Ea: RF remote control 


9600bps (halfduplex) The TX1H and CVR1 fom a miniature VHF radio transmitter and * Radio Packot Modems 
T EIU SUY et = T r 1 are suitable for extended 
Addressable ocint-to-noint receiver designed for PCB mounting and are suite 
A ; ? | range data links at speeds up to 10kbps. Link ranges of 10km + * Radio Packet Controllers 
Wala Present indication are TET ERI "talla nheirenl dala rale anr antennas 
| are achievable with suitable choice of data rate and antennas. . Evaluation Kits 


BIM? footprint 33 x 23 x 7mm à 
ye cots alo MM |. Standard frequencies: 151.300MHz, 151.600 MHz,173.225MHe 


Asia had S esa & 173.250MHz RF Modules Australia 
matting - prear 
synchronis ation, bit balancing, | *vallable on other frequencies from 120MHz to 180MIpiz e E 

BE ze 
pede a. * Verified to comply with AS/NZS 4268:2003 Tasmania 7250 
32 byte data buffer m Australia 
Transmit power: 4 10dBm doxes Mat Lis STE 
(10mW) EX ADS S 

TX1H CVR1 sales@rimodules.com.au 


Heceiver sensitivity: -T0/dBm 
(for 1% BER) * TX1H supply range: Sax 3V (regulatec) 
3.6V-15V @80mA Bin 
SIUE 5V @28mA transmit, 
22mA receivevidie * Transmit power: * Heceiver serisilivily: - Full technical details are 
An interface board (with  2ZOdBm(tOOrmW) nominal 120dBm (for 12 dB SINAD) 


MAX232 type buffer, « Supply range: * Feature-rich interface 

9 way D connector, 5V voltage 3.8V - 15V aiBOma (RSSI, analogue and — , wWww.radiometrix.com 
regulator and SMA digital baseband) 

HF connector) is available. CEB ay he be 

This board is 61mm x he ARN es * Dimensions: 

aa3mmi in size 33 x 23x 8mm 


available online at: 







$990... 
inr "an Ha LTO 


| = Ta | 
| | 7 Lb 
Twu Hin aT aT | a) 


Motorbike Alarm; Headlight Reminder. Engine 

Immobiliser Mk.2; Engine Rev Limiter. 4-Channel UHF a um ea 

Remote Control; LED Lighting For Cars; The Booze Buster Breath Tester; TREE RU ERIT | 
Little Dynamite Subwoofer; Neon Tube Modulator. Sesma 


| Normally $14.95 (including postage) but now pay just $9.90* (limited time only) 


Offer available direct from Silicon Chip Publications office only: — 
PO Box 139, Collaroy, NSW 2097. Phone (02) 9979 5844s Fax (02) 9979 6508s 
Email s ilchip@siliconchip.ce com-au 


* Australia only - price outside Australia $12.90 including postage (normally $18.00). Offer not available via 
website or other outlets. 
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‘A\SuperbjPreamplitier Forthe AudiojEnthusiast! 


This brand new, easy-to-build preamp features 
the latest high-performance audio op amps 

for ultra-low noise and distortion. Its modular 
design incorporates five switched RCA inputs 
and support for a headphone amplifier. 


HESE DAYS, audio power ampli- 
fiers that produce low noise and 
distortion and cost only a few hundred 
dollars are relatively easy to find. In 
fact, they're built into many of the 
latest multi-channel home theatre 
systems. Much of this gear is based 
around hybrid amplifier modules, 
which typically produce distortion 
levels in the 0.0296 realm. 
Those serious about their audio will 
demand a much higher level of per- 
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formance than can be found in these 
mass-produced units, which explains 
why the discrete power amplifier 
projects described in SILICON CHIP are 
so popular. 

For example, the 15W Class-A 
Stereo Amplifier described in July and 
August 1998 still gets a high ranking, 
as does the 100W "Ultra-LD" class-AB 
design described more recently. These 
amplifiers are expensive to build but 
offer performance that typically costs 





v^ 
I 





many times more in comparable com- 
mercial units. 

Having built one of our high-per- 
formance amplifiers, many readers 
have also asked us for a matching 
preamplifier design. And so our de- 
sign brief was simple: a minimalist 
approach, focused on achieving ul- 
tra-low noise and distortion, but with 
enough gain (with the “wick” wound 
right up) to overdrive any of our audio 
power amplifiers, including the big 
350W and 500W units. So, what were 
our options? 


Discrete versus integrated 


Initially, we were aiming for a dis- 
crete class-A amplifier design, specu- 
lating that this would be the best way 
to achieve the ultra-low distortion 
figures that were required. Another 
option was to use boutique op amps 
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specified for hifi audio use, such as 
those manufactured by Analog Devices 
and Texas Instruments. 

High linearity and the lack of cross- 
over distortion are the major reasons 
for the use of class-A mode in audio 
applications. However, when com- 
pared to an equivalent op amp design, 
a discrete class-A amplifier would 
have consumed a large amount of PC 
board space, making the completed 
module physically large and more 
prone to radiated noise. It would also 
be considerably more difficult to build, 
containing many more components 
than an equivalent op amp design. 

We then looked at the current audio 
op amp offerings and their implemen- 
tation. In many of our past designs, 
we've used the industry-standard NE- 
5534 and LM833 devices. These are 
relatively cheap and easy to obtain, and 
both typically produce about 0.002% 
total harmonic distortion (THD) at 
1kHz when driving a 2kQ load. Don’t 
get us wrong — this is a very good figure 
— but it just wasn’t good enough for our 
new preamp! Our intention was (and 
is) to produce a preamp which causes 
virtually no signal degradation when 
teamed with our benchmark class-A 
15W amplifier. 

From the limited selection of au- 
dio-specific op amps available, most 
were deemed either too expensive or 
too hard to obtain. However, the Burr- 
Brown (Texas Instruments) OPA134 
series is not expensive and easy to 
obtain and it produces an extremely 
low 0.00008% harmonic distortion at 
1kHz! This is more than an order of 
magnitude (25 times better!) below 
the figures for the op amps mentioned 
earlier and with all things considered, 
would give superior performance com- 
pared to a discrete class-A design. 

Incidentally, the output stages of 
these op amps do not run in class-A 
mode, despite their excellent linearity. 
The manufacturer’s datasheets do not 
reveal how they have achieved these 
impressive results. 


Extra features 


We’ve stuck to our minimalist brief 
and added just two features to the basic 
preamp. The first of these addresses 
a common problem faced during 
preamp construction: how to switch 
the various signal inputs through to 
the preamp input while maintaining 
low noise and crosstalk. 

Typically, multiple inputs are han- 
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Featuneskethentonmance 


e High odio alea design — very low THD+N 


@ Five on-board RCA inputs 


e Passive-switched inputs maintain signal integrity 
Switched headphone amplifier output 


Frethency te response 
Maximum input signal 


Input HADOU ENCE. |. nc insesrey anchetevarsonatersansementmantymemeaeauanaheescoenaneiens 
Qutput impedance... ccc ctt ira ieiuna 


Harmonic distortion 
Signal-to-noise ratio 
Channel crosstalk 
Source crosstalk 


flat from 10Hz to 20kHz, -1dB Q 82kHz (see Fig.5) 


2.9V RMS (9.5V RMS output) 
we ~QOKQ | 

pi 1000 

pd <. < 0005% ade Fig.7) 

-102dB unweighted 

-96dB @ 1kHz, -73dB @ 10kHz 

-110dB @ 1kHz, -93dB @ 10kHz 


Note: all measurements were performed at the maximum volume setting with 
the output driving a 50kQ load. Input signal amplitude was 600mV RMS (2V 
RMS output). For crosstalk measurements, non-driven inputs were back- 


terminated into 600Q. 





dled by fitting a bunch of RCA sock- 
ets to the rear panel and laboriously 
wiring these to a rotary switch on the 
front panel with shielded cable. Al- 
ternatively, the RCAs are mounted on 
a PC board at the rear along with the 
switch, which is then piped through to 
the front panel with a long extension 
shaft. While these methods work, they 
have their disadvantages. What’s more, 
they don’t allow for remote control 
selection! 

We've opted for an electro-mechan- 
ical solution, using passive (relay) 
switching for minimum impact on the 
audio signal. Each stereo input has its 
own miniature relay, positioned right 
next to the RCA socket. This gives 
absolute minimal source crosstalk and 
less induced noise, even when com- 
pared to some cabling schemes. 

The second feature is closely related 
to requests we've had for a high-qual- 
ity headphone amplifier that runs off 
the preamp (rather than power amp) 
stage. In support of this idea, we've 
included a relay circuit that can route 
the preamp’s output to an RCA socket 
at the rear or a terminal block on the 
inside, where it would connect to a 
separate headphone amplifier board. 

In summary, to operate as a fully 
functioning unit, the Studio Series 
Preamplifier module requires only a 


volume potentiometer, source selec- 
tion switch and low-noise power 
supply, all of which are described in 
detail in this article. 


In the pipeline 

Over the coming months, we hope 
to describe a high-quality headphone 
amplifier module to suit. We're also de- 
veloping a companion control board, 
which would feature an infrared re- 
mote control (motorised) volume pot 
and remote source selection. 

In the final article, we'll show you 
how to putall ofthese modules togeth- 
er in a slim rack-mount case. In fact, 
we've heard rumours that Altronics 
will have a very nice.screen-printed 
and punched case to accept all these 
goodies. 


How it works 


The preamp consists of two identi- 
cal signal paths from input to output, 
catering for the left and right stereo 
channels. Therefore, to avoid duplica- 
tion and reduce clutter, our circuits 
show only the left channel. We've 
also divided the preamplifier circuit 
diagram into two sections, correspond- 
ing to the input signal switching (Fig.1) 
and preamplifier functions (Fig.2). 

Referring first to the signal inputs 
(Fig.1), no less than five RCA sockets 
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NOTES: 

1. ONLY LEFT CHANNEL SHOWN, 
VALUES IN () REFER TO RIGHT CHANNEL. 
2. METAL BODY OF VR1 MUST BE 
CONNECTED TO CHASSIS EARTH. 


IC] & IC2: 
OPA2134 


LOW-PASS 
FILTER 


AMPUFIER 
E2k A233 


CON6 
TO HEADPHONE 
AMPLIFIER 


OPA213.4PA, 


HEADPHONE/ PREAMP 
SWITCHING 


St STUDIO SERIES 


STEREO PREAMPLIFIER 


Fig.2: the amplifier part of the preamp is based on Burr-Brown high-performance OPA2134 audio op amps (IC1 & 
IC2). To save space, only the left audio channel is shown here - the right channel is identical. 


(CON8-CON12) are provided for con- 
nection to various audio sources. We’ve 
used labels such as “CD”, “DVD” and 
“TAPE”, but of course, these inputs 
will accept any audio signal classed as 
“line-level”. The sixth socket (CON13) 
simply loops the selected input pair 
back out, duplicating the “tape loop” 
function found in some preamps and 
control units. 

Each input pair is connected to the 
normally-open contacts of a relay, 
with the poles of all relays connected 
together. The relays are driven with 


TO 10-WAY HEADER 
ON PREAMPLIFIER BOARD 


TUNER_SEL E 


DVD SEL - | 
@si4 53, ] 
3 


SINGLE-POLE 5-POSITION 
ROTARY SWITCH 





PNP transistors (Q1-Q5) from the +5V 
rail, such that when the base of a tran- 
sistor is pulled to ground it switches 
on, energising the relay. This closes the 
relay contacts and connects the signal 
pair through to the amplifier input. 
We have not used the normally 
closed contacts of the relays. With a 
slightly different switching arrange- 
ment we could have used these to 
short the outputs of the “unselected” 
program sources to ground. For exam- 
ple, this would stop the audio from a 
tuner being heard at low levels whena 












Fig.3: a single-pole 5-position rotary switch can be wired to the 10-way 


header to provide source selection. 
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CD player was selected. This approach 
would have ensured low source cross- 
talk but we felt that shorting some 
program sources may not be desirable. 
In any case, we have managed to keep 
source crosstalk very low, at around 
-110dB. 

The bases of Q1-Q5 are connected to 
a header (CON4) via 3.3kQ resistors, so 
it’s simply a matter of grounding the 
designated header pin to select a par- 
ticular signal source. A rotary switch 
can be used to perform this function, 
as shown in Fig.3. 

Note that the relay control circuits 
operate from completely separate 
power and ground rails. In fact, we’ve 
used a different ground symbol for 
the relay circuits to indicate that 
this rail is not connected to the 
amplifier ground rail on the 
preamp PC board. Instead, 
the two ground rails are 
connected only on 

the power supply 

board to mini- 
^ mise noise. 

Also shown on this circuit (Fig.1) 
are the coils for relays RLY6 & RLY7 
and their control circuit. These form 
part ofthe preamplifier’s output signal 
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routing, which we describe in detail 
later. 


FET op amps 

The core function of the preamp- 
lifier is performed by a pair of Burr- 
Brown OPA2134 dual audio op amps 
(IC1 & IC2), as shown in Fig.2. The 
audio signal from the selected source is 
AC-coupled to the input ofthe first op 
amp (IC1a) viaa 474F capacitor, while 
a 100kQ resistor to ground provides 
input termination. 

A simple low-pass filter formed by 
the 1.2kQ resistor and 56pF capacitor 
attenuates RF frequencies ahead of the 
op amp input. A relatively large resis- 
tor value can be used here because of 
the OPA2134’s true FET inputs, which 
present an impressively large 10TQ 
(Teraohms!) impedance. The -3dB 
point of the filter was chosen to be 
about 100 times greater than the high- 
est audio frequency, to have minimal 
effect on the audio signal. 

The voltage gain of the op amp is 
set to about 3.3 (10.5dB) by virtue of 
the 4.7kQ and 2kQ feedback resistors. 
The 4.7kQ resistor and 220pF capaci- 
tor combination roll off the top end 
frequency response, with a -3dB point 
at 154kHz. 

As can be seen from the frequency 
response graph (Fig.5), this gives a 
flat response over the audio spectrum 
while eliminating the possibility of 
high-frequency instability. 

The output from IC1a (pin 1) drives 
one end of a 10kQ potentiometer 
(VR1a) via a 22uF non-polarised cou- 
pling capacitor. The pot acts as a sim- 
ple voltage divider, with more of less 
of the amplified signal appearing at 
the input ofthe second op amp (IC1b), 
dependent on wiper position. 
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R 
a — You'll note that the wiper of the 
3 dz pot is also AC-coupled, again with a 


15VAC 
2 15VAC 
l 


non-polarised capacitor. This is done 
to prevent any DC voltage appearing 
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parate low-noise linear supply for the 
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c 

zi 5 3 7 across the pot, which if present would 

£ s Zz x cause an irritating sound during wiper 

ES m movement. 
ES a5 We've used the second op amp in 
S = t Ou 3 the package (IC1b) as a unity-gain 
Bc 3 fo E. buffer, allowing the preamp to provide 
E EH A "s z 2 a low-impedance output regardless of 
$8.6 3 volume control setting. A 47uF non- 
FF E polarised capacitor couples the audio 
398 signal to the output via a 100€ resistor, 
bb a E ii ens which is included to ensure stabil- 
zo. Ur ity when driving cable and amplifier 


input capacitance. Together with the 
ferrite bead, it also helps to attenuate 
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Fig. 5: a plot of the frequency response for both channels 
shows a ruler-flat response over the entire audio spectrum, 
after which the curve gently rolls off, with a -3dB point at 


154kHz. 


RF noise that might otherwise find its 
way back into the preamp circuit. 


Impedance matching 


As mentioned, op amp [C1b is con- 
figured for unity gain, so its output (pin 
7) must connect back to its inverting 
input (pin 8). Note, however, that we 
show a resistor (R1) in the feedback 
path. Those familiar with op amps will 
know that a resistor can be included 
in this loop to impedance match the 
two inputs. 

Like many op amps, the OPA2134 
shows an increase in distortion in non- 
inverting applications if the imped- 
ance seen by its positive and negative 
inputs is not matched. Unfortunately, 
the input impedance that the negative 
input of ICib “sees” varies with the 
wiper of the pot. 

Despite this shortcoming, the distor- 
tion levels of the OPA2134 are very low 
even at the worst case wiper position, 
where noise far outweighs distortion 
anyway. Nevertheless, we've provided 
positions on: the PC board for two 
impedance-matching resistors (R1 & 
R2). 

If desired, you can install equal val- 
ue resistors (instead of wire links) in 
these two locations that approximate 
the wiper-to-ground resistance of the 
volume pot at your typical listening 
levels. This extra little feature allows 
you to obtain the very best perform- 
ance from your preamplifier module! 

Of course, the said wiper resist- 
ance can only be determined after 
you've used the preamp with your 
complete stereo system and favourite 
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Fig.6: rS between dT is also very respectable. 
Increasing crosstalk at the higher end of the scale indicates 
electrostatic coupling, due to the physical proximity of the 


channels and the long PC tracks connecting the relays. 


music for awhile, so wire links are 
installed in these locations during 
construction. We suspect that most 
constructors won't bother to replace 
the wire links! 


Output switching 


Finally, provision has been made 
to allow the preamp output to be 
switched between the RCA socket pair 
at the rear (CON14) and a terminal 
block (CON6). The latter connector 
is intended for use with an internal 
high-quality headphone amplifier, 
presently under development. 

Two relays (RLY6 & RLY7) are used 
to allow the non-driven input to be 
grounded. Relay operation is dictated 
by the insertion and removal of the 
headphone jack, which ‘operates a 
switch inside the jack socket. 

The jack switch is wired to CON7 
(Fig.1), where it controls transistor Q6 


Fig.7: all our audio 
tests were perform- | 1 =e 
ed in-house on our | EL 

Audio Precision m 


System One. This 
graph shows total 
harmonic distortion 
& noise versus 
frequency. The 
reading is mostly 
below .0005%. 
However, this figure 
is barely above the | 
noise floor of the 
test instrument, so 
the real value is 
probably much 
lower! 
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to drive the two relay coils. With a jack 
in the socket, the switch is open and 
the base of Q6 is pulled high via diode 
D6 and the two 1.5kQ resistors. This 
turns Q6 on and energises both relay 
coils, directing the output signal to 
CONG and the headphone amplifier. 

When the jack is unplugged, the 
socket switch closes, grounding the 
“SWITCH” input on CON? and stealing 
Q6’s base current. After a short delay, 
the transistor (and the relays) switch 
off, redirecting the output signal to 
CON14 and the power amplifier. 

The diode, capacitor and resistors 
are included in the base circuit of 
Q6 to slow the circuit’s response to 
changes at the switch input. This helps 
to minimise relay chatter during jack 
insertion and removal. 


Power supply 


To ensure the best possible perform- 
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ance, we’ve designed a separate, low- 
noise power supply for the preamp 
module, It provides regulated +15V 
and +5V outputs for the preamp and 
any future add-ons. 

The power supply board accepts 
a 30VAC centre-tapped transformer 
input, typically formed by joining 
two 15VAC secondary windings of a 
toroidal transformer — see Fig.4. Four 


INSERT LINK IN CON7 IF JACK 
SWITCH I$ NOT CONNECTED. 


TO TO 
HEADPHONE JACK 
AMPLIFIER SWITCH 


2 *INSTALL LINKS FOR R1 & R2 DURING 
O. INITIAL CONSTRUCTION (SEE TEXT]. 
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aoc 25 um Their outputs are programmed to 
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Fas C to improve ripple rejection, which 
t we've done using 10uF capacitors. The 
ERE S associated diodes (D5 & D7) provide 
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"Int cur during normal operation. 
A 7805 regulator (REG3) is used to 


generate the +5V rail. The 1002 resis- 
tor in line with REG3 reduces power 
dissipation in the regulator. While this 
resistor is not strictly necessary when 
powering only the preamp module, it 
will certainly be required for future 
add-ons, which will demand consider- 
ably more current! 

As the +5V supply draws power 
from only the positive side of the un- 
regulated DC input, a 330 resistor 
across the negative input is included 
to balance the rails so that they decay 
at similar rates at power off. 
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Preamp assembly 

Assembly of the preamplifier board 
is quite straightforward, as all com- 
ponents (except for the volume pot) 
mount on a single-sided PC board 
measuring 73 x 192mm. Use the 
overlay diagram in Fig.8 as a guide to 
component placement. 

If you won't be connecting a head- 
phone amplifier to the board later on, 
then installation of the associated 
output switching circuitry is optional. 


f M — — —— SIGNAL INPUTS. ——————————— — — — —À 


L 


Fig.8: follow this overlay diagram closely when assembling your preamp board. Wire links should be installed for R1 and R2 but these can be replaced 


with resistors later for a small improvement in performance (see text). As noted, 


does no harm to install them anyway. 


TO 
CHASSIS FROM PREAMP 
EARTH POWER SUPPLY 
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The components involved are RLY6, 
RLY7, CON6, CON7, D6-D8, Q6, a 
100uUF capacitor and a few resistors. 
Fig.8 shows these items enclosed 
within a dotted outline, for easy iden- 
tification. 

You'll find assembly much easier 
if you install the wire links, resistors 
and diodes first. Note that two of the 
wire links pass partially beneath the 
220pF capacitors and these must be 
fashioned from 0.7mm tinned copper 
wire or similar. 

Zero ohm “resistors” can be used 
in place of wire links in the remain- 
ing 11 positions, if desired. These are 
shaped just like conventional 0.25W 
resistors and are identified by their 
brown body and single black band. 
Although they impart a neater appear- 
ance to the finished work, they have 
no electrical benefits over ordinary 
copper wire! For the time being, you 
should also install wire links in place 
of resistors R1 & R2. 

Note that the two 100€2 resistors 
require special treatment. Slip a 5mm 
ferrite bead over one lead before bend- 
ing and inserting each resistor into its 
PG board holes. 

The relays (RLY1-RLY7) can go in 
next, taking care to insert them the 
right way around. The white line on 
the top of the package must match the 
corresponding marking on the overlay 
diagram. Remember that RLY6 & RLY7 
can be left out if headphone amplifier 
switching isn’t needed, as explained 
earlier. However, you must fit two wire 


siliconchip.com.au 


3 zard var jes s mnr inal 
selected source to the preamp stages and switch the preamp output between the external power ampliher and an 


optional internal headphone amplifier (to be described in a : 





version shown in 





links in place of the relays, as shown 
in Fig.8, 

Install the two 8-pin IC sockets and 
the 10-way header (CON4) next. Note 
that one side of the header housing 
is keyed and this must be oriented 
towards the centre of the board. Like- 
wise, the notched (pin 1) end of the IC 
sockets must be correctly oriented. 

Follow with the screw terminal 
blocks, all of the capacitors and the 
transistors. Five of the electrolytic 
capacitors (100uF & 104F values) are 
polarised and must be installed with 
their positive leads aligned as shown. 
The remaining electrolytics are non- 
polarised (marked “NP” or “BP”) and 
can go in either way. 

The RCA connectors (CON8-CON14) 
go in last of all. Be sure to push each 
connector all the way home and check 
that it’s sitting perpendicular to the 
board surface before soldering. 


Power supply assembly 


The power supply PC board is a 
relatively simple design and should 
not present any particular assembly 
problems. Apart from the mains trans- 
former and wiring, all components 
mount on a single-sided PC board 
measuring 54.6 x 80mm, including 
the bridge rectifier, filters and voltage 
regulators. 

As before, install all of the low- 
profile components first, starting with 
the single wire link, resistors and 
diodes (see Fig.10). To aid heat dis- 
sipation, the two 5W resistors should 


Fig.8. The 
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be mounted about 2mm proud of the 
board surface. 

Take care with the orientation of 
the electrolytic capacitors, as all on 
this board are polarised. Also, be sure 
not to interchange the two adjustable 
regulators (REG1 & REG2) and note 
that they face in opposite directions! 

Unlike REG1 & REG2, regulator 
REG3 mounts horizontally. Bend its 
leads at 90° about 5mm from its body 
and trial fit it in position to verify that 


CONS CN e : 
WIPER —=< K 


GANGED 


Fig.9: here's how to wire both halves of 
the dual-gang volume pot. We plan to 
present a motorised volume control in a 
future instalment. If you can’t wait, then 
check out the Infrared Remote Volume 
Control published in June 2002. 
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The power supply board 


should only take a few minutes 


to assemble. All connections are 
made via screw terminal blocks. 


=e 





Fig.10: follow this diagram to assemble the power supply board. Take 
care not to get the 3-terminal regulators mixed up. 


the hole in the tab lines up with its hole 
in the board. Adjust as necessary, then 
slide a TO-220 heatsink between the 
regulator and the PC board after apply- 
ing a thin smear of heatsink compound 
to the mating surfaces. 

Secure the assembly to the board 





IGH-CAPACITANCE non-polarised 
electrolytics are used for signal 
coupling throughout this design. The 
results are excellent, as reflected in the 
various performance measurements. 
However, some hifi proponents will 
be unhappy with this choice, instead 
insisting that polypropylene capaci- 
tors somehow "sound" better than 
electrolytics when used in the audio 
signal chain. 
To explain, polypropylene capacitors 
have a much lower dissipation factor 
(DF) and lower dielectric absorption 
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with an M3 x 10mm screw, flat washer 
& nut. Don't solder the regulator's 
leads until after the screw has been 
tightened, otherwise the PC board or 
regulator package could be damaged. 

Before moving on to the wiring, at- 
tach four threaded standoffs to each 


Electiolytichsibolvenonylencleapacitors 


(DA) than electrolytics; a major rea- 
son for their use in sample-and-hold 
circuits, high-frequency filter networks 
and speaker crossovers, for example. 
However, their benefits in low-level au- 
dio frequency circuits are much harder 
to quantify, especially considering their 
proportionally larger size, higher cost 
and limited local availability in appro- 
priately large values. 

Those with a personal preference 
for polypropylene capacitors can of 
course substitute these for the speci- 
fied non-polarised electrolytics, given 


board in the holes provided using M3 
x 6mm Screws. 


Mains wiring 

Its very important that the power 
supply is checked out before it's con- 
nected to the preamplifier module. To 
do this, first assemble the transformer 
into your metal project case. 

For best results, the mains trans- 
former should be located as far away 
from the preamp board as possible to 
minimise induced noise. A toroidal 
model is recommended for its low ra- 
diated field and low physical profile. 

Important: a full metal case is rec- 
ommended for this project. Plastic will 
not provide the necessary electrical 
screening! 

Connect the mains (primary) side 
of the transformer, using the basic 
diagram in Fig.4 as a guide. Be sure 
to adhere to any instructions provided 
with the transformer, particularly with 
regard to mounting, fuse ratings and 
wire colour coding. 

All work must be carried out pro- 
fessionally and in accordance with 
mains wiring practices. In particular, 
ensure that all live connections are 
properly insulated, which includes 
the use of rubber boots (or equivalent) 
over the rear of all switches and mains 
sockets. 

The mains wiring is not complete 
until the mains earth is secured to the 
metal chassis using the scheme shown 
in Fig.11. That done, use your multi- 
meter to verify that a good electrical 
connection exists between the earth 
pin of the mains plug and all panels 
of the metal chassis. 


Power supply test 


The power supply test is uncompli- 





sufficient board space and part avail- 
ability. Smaller capacitance values will 
need to be used for polypropylene 
substitutes due to the sheer size and 
cost differences. To minimise impact 
on bass response, a minimum of 2.21 F 
should be substituted for the 47uF and 
2.2uF electrolytics and a 4.7uF value 
for the 22uF electrolytic. It would also 
be preferable to use a 20kQ log pot 
for VR1. 

Note that the use of physically larger 
coupling capacitors is likely to increase 
noise and crosstalk. 
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Fig.11: the mains earth terminal 
is secured to the case as shown 
here. The top nut serves as a 
lock-nut, so that the assembly 
cannot possibly come loose. 


cated and involves simply measuring 
the unloaded output voltage of the 
three supply rails. To do this, first 
connect the two secondary (15VAC) 
windings to the transformer input 
(CON1) of the board. 

Apply power and use your mul- 
timeter to measure the three rails at 
the supply outputs (CON2 & CONS). 
Assuming all is well, the +15V, -15V 
and +5¥V rails should all be within +5 % 
of the rated values. 


Low-voltage wiring 

Once you're satisfied that the power 
supply is working properly, discon- 
nect input power and wire up the +15V 
and 5V outputs to the preamp supply 
inputs. Note that these supplies must 
be cabled separately, meaning that two 
wires are required for the 5V supply 
(+5V & GND) and three for the +15V 
supply (+15V, -15V & GND). 

Use medium-duty, multi-strand 
hook-up wire for the job and twist 
the wires tightly together to reduce 
noise and improve appearance. Again, 
run the cable for the 5V supply sepa- 
rately; do not twist it together with the 
+15V wiring. 

For most installations, the preamp’s 
common (GND) rail should be con- 
nected to chassis earth. This is achiev- 
ed by running a wire from the pad 
marked “EARTH” on the preamp 
board to the main chassis earth point. 
Do not connect any other part of the 
preamp circuit or power supply to 
chassis earth (except the volume pot, 
see below). 

The volume pot must be a dual-gang 
logarithmic type, preferably 10kQ in 
value. If using a motorised pot, a 20kQ 
value may have to suffice. Don’t use 
a larger value, as this will affect the 
preamp’s noise performance. Do use 
twin-core shielded cable for each 
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1 PC board coded 01109051, 
73mm x 192mm 

7 DPDT 5V DIL relays (RLY1- 
RLY7) (Altronics S 4128B) 

7 PC-mount gold-plated dual 
RCA sockets (CON8-CON!14) 
(Altronics P 0212) 

1 10-way 2.54mm PC mount 
shrouded header (CON4) 
(Altronics P 5010) 

4 3-way 5mm/5.08mm terminal 
blocks (CON1-CON3, CONG) 

2 2-way 5mm/5.08mm terminal 
block (CON5, CON7) 

2 5mm ferrite beads (L1, L2) 
(Altronics L 5250A) 

2 8-pin gold-plated IC sockets 

4 M3 x 10mm tapped spacers 

4 M3 x 6mm pan head screws 

7 self-tapping screws (for RCA 
sockets) 


Semiconductors 
2 OPA2134PA dual FET-input 
op amps (IC1, IC2) (Farnell 
791-039) 
5 BC337 PNP transistors (Q1-Q5) 
1 PN100 NPN transistor (Q6) 
8 1N4148 diodes (D1-D8) 


Capacitors 

3 100uF 16V PC electrolytic 

2 10uF 16V PC electrolytic 

4 47uF 35V/50V non-polarised 

| PC electrolytic (max. 8mm 
| diameter) 

2 22uF 35V/50V non-polarised 
PC electrolytic (max. 8mm 
diameter) 

2 2.2uF 35V/50V non-polarised 
PC electrolytic (max. 5mm 
diameter) 

| 5 100nF 50V metallised polyes- 
ter (MKT) 

2 220pF 50V ceramic disc 

| 2 56pF 50V ceramic disc 


Resistors (0.25W 1%) 


2 1MQ 2 2kQ 

6 100kQ 2 1.5kQ 

6 10kQ 2 1.2kQ 

2 4.7kQ 2 1000 

5 3.3kQ 13 0Q (for links) 


section of the pot, wired as shown 
in Fig.9! 

The metal body of the pot must be 
connected to chassis earth to reduce 








Additional items 

1 dual-gang 10kQ log potentio- 
meter 

1 single-pole 5-position rotary 
switch (eg, Altronics S 3021) 

1 10-way IDC cable-mount 
socket 

10-way IDC ribbon cable 

2-core shielded audio cable for 
volume pot connections 

Medium-duty hook-up wire for 
low-voltage wiring 


Power Supply 

1 PC board coded 01109052, 
54.6 x 80mm 

1 Micro-U 19°C/W TO-220 heat- 
sink (Altronics H 0637) 

2 3-way 5mm/5.08mm terminal 
block (CON1, CON2) 

1 2-way 5mm/5.08mm terminal 
block (CON3) 

4 M3 x 10mm tapped spacers 

5 M3 x 6mm pan head screws 

1 M3 nut & flat washer 


Semiconductors 

1 LM317T adjustable positive 
regulator (REG1) 

1 LM337T adjustable negative 
regulator (REG2) 

1 7805 +5V regulator (REG3) 

8 1N4004 diodes (D1—D8) 


Resistors 

2 1.1kQ 0.25W 196 
2 1000 0.25W 1956 
1 3300 5W 595 

1 1000 5W 595 


Capacitors 

2 2200uF 25V PC electrolytic 

2 100uF 16V PC electrolytic 

1 47uF 25V PC electrolytic 

3 10uF 16V PC electrolytic 

2 100nF 50V metallised polyes- 
ter (MKT) 


Additional items: 

1 15V+15V 30VA toroidal trans- | 
former 

1 Mains switch and connection 
hardware 


noise pickup. Do not connect the 
body to either of the shielded cables! 
Normally, the front panel will provide 
the necessary earth connection. If 
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Fig.12: at unity gain, the THD+N performance for these op amps ts almost 
invisible and certainly inaudible! This graph is reproduced from the 
datasheets, which can be obtained from the Texas Instruments website at 


www.ti.com. 


HE OPA134 series op amps include 

single (OPA134), dual (OPA2134) 
and quad (OPA4134) versions. The 
series is fully specified for audio ap- 
plications, boasting ultra-low distortion 
and low noise. They include true FET 
input stages to provide superior sound 
quality and speed for exceptional audio 
performance. 

This in combination with high output 
drive capability and excellent DC per- 
formance allows use in a wide variety 
of demanding applications. In addition, 
the OPA134’s wide output swing, to 
within 1V of the rails, allows increased 
headroom, making it ideal for use in 
any audio circuit. 

OPA134 op amps are easy to use 
and free from the phase inversion 
and overload problems often found 
in common FET-input op amps. They 
can be operated from +2.5V to +18V 
power supplies. Input cascode circuitry 
provides excellent common-mode 
rejection and maintains low input bias 
current over its wide input voltage 
range, minimising distortion. 

These op amps are unity-gain stable 
and provide excellent dynamic behav- 
iour over a wide range of load condi- 


it doesn't, then connect the pot to a 
convenient chassis earth point using 
hook-up wire. Note that solder won't 
adhere to the plating on the pot, so 
remove a small area of the plating 
with an ink rubber or scouring pad 
prior to tinning. 

If you've installed the headphone 
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OPA2134 





Fig.13: our preamp uses the 
OPA2134 (dual) version, which 
follows the industry-standard 
package configuration. 


tions, including high load capacitance. 
The dual and quad versions feature 
completely independent circuitry for 
lowest crosstalk and freedom from 
interaction, even when overdriven or 
overloaded. 

Another strong characteristic of 
this series is its extremely low signal 
distortion. Total harmonic distortion 
plus noise (THD+N) is below 0.000476 
throughout the audio frequency spec- 
trum (20Hz to 20kHz) with a 2kQ load. 
In fact, the THD+N produced by these 
op amps is below the normal measure- 
ment limit of all known commercially 
available test instruments! 


amplifier switching circuitry (RLY6, 
RLY7, etc) and have a suitable ampli- 
fier board, then connect the headphone 
audio output (CON6) to the input of 
your headphone amplifier using twin- 
core shielded cable. 

In addition, the switch contacts of 
the headphone jack socket must be 


wired to CON7. Many jack sockets 
have isolated switches built in, so all 
you need to do is connect across the 
normally-closed terminals of one of 
the switches. 

However, the switch contacts in 
some sockets share a ground con- 
nection with the audio signal. If you 
have this type of socket, then find 
the contact that is disconnected from 
ground when the jack is inserted and 
connect this back to the “SWITCH” in- 
put of CON7, leaving the “GND” input 
disconnected. This avoids creating a 
certain earth loop in your system! 

Important: if the headphone jack 
switch isn’t connected to the preamp 
board, then you must insert a short- 
ing link between the two terminals of 
CON7; otherwise, you'll get no signal 
from the RCA output (CON14)! 


Source selection 


As mentioned earlier, each RCA 
input pair is individually selectable 
via one control line on the 10-way 
header (CON4). To select a particular 
input, simply connect the associated 
control line to ground (GND). 

While we intend to describe a means 
of remotely controlling the preampli- 
fier’s source switching (and volume!) 
in a future issue of SILICON CHIP, a far 
cheaper and simpler method is to use a 
mechanical switch. All that’s required 
is a single-pole 5-way rotary switch, a 
10-way IDC cable-mount socket and a 
length of IDC cable. 

As the cable doesn’t carry low- 
level audio signals, it can be routed 
anywhere you like within your case 
without regard to length. The equiva- 
lent electrical circuit for the switch 
wiring is given in Fig.3. 


Final checks 


Before connecting inputs and out- 
puts, power up and with your negative 
meter probe touching a handy ground 
point, measure the voltage on the 
power supply pins of the two op amps. 
Obviously, pin 8 should measure +15V 
and pin 4 should measure -15V. In 
addition, the outputs (pins 1 & 7) of 
both op amps should be within a few 
mV of ground. 

Finally, if you've connected a source 
selection switch, you should be able 
to hear the relays clicking when you 
rotate the knob. 

OK, that's it — you should now 
have a working hifi preamp! WORDS 
listening! 
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_ The on-screen video looks considerably 
better than this photo indicates. The 
contrast is better and the Moire patterning, 
a result of the interaction between the on- 
screen display and our digital camera, is 

absent. 





Do you have a family member with vision problems - like 
cataracts, or age-related macular degeneration? Here's a low- 
cost video reading aid that will make it much easier for them 
to read a book or newspaper. It combines a small CMOS TV 
camera with a video processor which boosts the contrast and 
allows them to select either a positive or negative enlarged 
image for viewing on a TV set or video monitor. 


YE PROBLEMS like cataracts and 
age-related macular degeneration 
are all too common in Australia, es- 
pecially among those of "mature age". 
In fact, it was recently estimated that 
one in every four people over 75 has 
symptoms of this kind of visual im- 
pairment, while one in every 10 lose 
their central vision. 
Understandably, those unlucky 
enough to suffer from these problems 
can find it very difficult to read a 
book, magazine or newspaper. This 
lowers their quality of life dramati- 
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cally and deprives them of important 
sources of news, entertainment and 
information, 

In many cases, however, reading 
printed material can be made a lot 
easier by using improved lighting to 
increase the contrast, plus a magni- 
fication system to enlarge the type. 
Optical magnifiers with built-in light- 
ing are available for use as reading 
aids but they’re fairly pricey. You can 
also get similar devices using video 
magnification but these are even more 
expensive. As a result, such devices 


are often out of the reach of the people 
who could benefit from them. 
Recently, we decided to have a go 
at a video magnifier ourselves and 
this project is the result. It combines 
one of the very small low-cost black 
and white CMOS cameras currently 
available from various suppliers with a 
very compact video processing circuit, 
and has a switch so you can select one 
of three image options: high contrast 
greyscale positive, hard limited or 
‘digital’ black and white positive, or 
digital negative. And the output is 
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standard video so it’s compatible with 
any normal PAL TV receiver. 

The camera and video processor are 
both fitted inside a standard UB3-size 
project box. Because a person with 
impaired vision doesn't want to be 
fiddling with camera focusing, we've 
mounted it on plastic food container 
to give it a fixed focal length. In use, 
this plastic skirt sits directly on the 
printed page and slides easily over the 
page, without marking. 

Basically, it behaves a bit like a gi- 
ant mouse — you just slide it so that 
the lens is over the text you want to 
read. 

Illumination is provided via four 
high-output white LEDs, which mount 
on the underside of the box adjacent 
to the lens. In practice, the LEDs have 
to be “doctored” to ensure that their 
light output is reasonably diffused 
over the camera’s viewing area but 
this is easy to do, as described later 
in the article. 

The end result is an easy-to-build 
video magnifier which you can feed 
into almost any old colour or B&W TV 
set. You should be able to build it for 
less than $200. 

By the way this price estimate is 
based on using of one of the low-cost 
B&W cameras with a CMOS sensor 
that are currently available from vari- 
ous electronics retailers. We've tried 
it out using two of these: the 5wann 
unit sold by Dick Smith Electronics as 
Cat. L-5877 ($89.86) and the Samsung 
unit sold by Jaycar Electronics as the 
QC-3474 ($89.95). These both give 
good results, although the Swann unit 
requires a minor modification to dis- 
able its inbuilt IR LEDs, so that it runs 
cooler (more on this later). 

Of course, other mini CMOS cam- 
eras from other suppliers should also 
be suitable. 


How it works 


Refer now to Fig.1 for the circuit 
details. The output ofthe CMOS cam- 
era is fed through a video processing 
circuit that's rather similar to some of 
our video enhancers but modified to 
enhance the contrast. The circuit can 
also generate a negative version of the 
image, without degrading the signal's 
sync pulses. 

As shown, the video output from the 
camera is terminated in a 100€) load, 
to provide matching. It then passes 
through a 1uF coupling capacitor, at- 
ter which it splits in three directions: 
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The Video Reading Aid skates over the printed page on a plastic sk 








irt (actually 


an upside down food container). This keeps the lens at the correct focal distance 


and makes the unit easy to operate. 


across to CMOS analog switch [C2a, 
down to the pin 2 input of sync sepa- 
rator chip ICA (via a 100 resistor and 
100nF capacitor) and further down to 
the non-inverting (pin 3) input of video 
amplifier stage IC5a. 

IC4 (the sync separator) is used to 
extract the sync and “back porch” 
gating pulses from the video signal. 
These are then used to provide con- 
trol signals for video switches IC2a 
and IC2b. 

In greater detail, both the back porch 
and composite signals are combined 
in gate IC3c (used here as a negative- 
input OR gate) and used to turn on 
switch IC2a, to allow the sync and 
blanking information to pass straight 
through. Atthe same time, IC3a inverts 
this signal to control switch IC2b. This 
latter switch allows the processed 
video through to the output buffer 
(IC5b) during the “active” part of each 
video line. 

In effect, IC2a and IC2b operate in 
complementary fashion. When IC2a is 
on (closed), IC2b is off (open) and vice 
versa. This means that when IC2a is 
closed, the sync and blanking pulses 
are fed through to IC5b while the 
active video is blocked. Conversely, 
when IC2b is closed, the active video 
is fed through and the sync signal is 
blocked. 

. The *back porch" (or burst gating) 
pulses from pin 5 of ICA are also invert- 





The Video Reading Aid is based on 
a miniature black & white CMOS 
camera such as this Swann unit from 
DSE. 


ed by IC3b and used to control switch 
IC2c. This forms an active clamp to 
fix the blanking level of the incoming 
video to ground potential. 

The part of the circuit we've just 
described is basically the control 
section, which ensures that only the 
active video is subjected to processing. 
Now let's look at the actual processing 
circuitry itself, which involves IC5a, 
IC6, transistor Q1 and IC2d. 

IC5a is simply a video amplifier 
and operates with a fixed gain of two, 
as set by the two 510€ resistors in its 
feedback divider. Its output at pin 1 
becomes the "high contrast analog 
positive" video signal and is fed to the 
first position of selector switch 51. 

This same output signal is also fed 
to the non-inverting input (pin 2) of 
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Parts List 


1 PC board, code 02110051, 
122.5 x 57.5mm 

1 UB3 utility box, 130 x 67 x 
44mm 

1 mini CMOS B&W TV camera 
(see text) 

2 L-brackets, 15 x 15 x 10mm 
— see text 

1 47WH RF choke (RFC1) 

1 3-pole rotary switch (S1) 

1 2.5mm PC board mounting DC 
connector (CON1) 

1 RCA connector, PC board 
mounting (CON2) 

1 4-pin SIL header strip 

4 M3 x 25mm tapped metal 
spacers 

8 M3 x 6mm machine screws 

2 M3 x 10mm machine screws 

1 3m length of light figure-8 twin 
shielded cable 

2 RCA plugs, yellow 

1 12V/200mA regulated plug 
pack supply with 2.1mm plug 

1 2.1mm concentric DC line 
socket (to match plugpack) 

1 Microsafe plastic food container, 
130 x 105 x 60mm (available 
from Woolworths) 

1 1kQ mini horizontal trimpot 
(VR1) 

1 5kQ mini horizontal trimpot 
(VR2) 


Semiconductors 
1 741 op amp (IC1) 


IC6, an LM311 high-speed comparator. 
This compares it with a reference DC 
voltage level on pin 6, as set by trimpot 
VR1, to generate a “hard limited” or 
rectangular digital equivalent of the 
boosted video signal. 

IC6 has positive feedback applied via 
the 4.7kQ, 100Q and 33kQ resistors, to 
give it a small amount of hysteresis 
and ensure clean switching. Trimpot 
VR2 also allows fine adjustment of 
this feedback. The output from pin 7 
is then fed to transistor Q1, which is 
connected as an emitter follower to 
provide buffering. 

From there, the buffered signal is 
fed to the second position of selector 
switch 51, to become the hard limited 
or "Digital Positive" video signal. This 
signal is also fed to the control gate 
(pin 12) of IC2d, used here as an analog 
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1 4066B quad bilateral switch 
(IC2) 

1 4093B quad CMOS Schmitt 
NAND gate (IC3) 

1 LM1881 video sync separator 
(ICA) 

1 MAX4451ESA dual video amp 
(IC5) (www.futurlec.com.au) 

1 LM311 comparator (IC6) 

1 PN100 NPN transistor (Q1) 

4 5mm high-brightness white 
LEDs (LED1-LED4) 

3 1N4148 signal diodes (D1,D2, 
D5) 

2 1N4004 power diodes (D3,D4) 

1 1N752 5.6V/400mW zener 
diode (ZD1) 


Capacitors 

1 220uF 16V RB electrolytic 

1 10uF 10V RB electrolytic 

3 4.7uF 16V tantalum 

1 7.0uF MKT metallised polyester 
2 100nF MKT metallised polyester 
6 100nF multilayer monolithic 

1 2.2nF 50V disc ceramic 

1 220pF 50V disc ceramic 

1 22pF 50V disc ceramic 


Resistors (0.25W, 1%) 
1 680kQ 1 2.2kQ 
1 33kO 2 1KQ 
1 4.7kQ 4 5100 
1 3.9kQ 4 2700 
13.3kQ 4 1000 
1 2.7kQ 1750 


inverter. The inverted video signal ap- 
pears at pin 11 and is fed to the third 
position of S1, to become the "Digital 
Negative" video signal. 
Limiting circuit 

The processed video signal selected 
by switch S1 is first fed through a 
simple diode limiting circuit involv- 
ing diodes D1-D3 and a 1kQ series 
resistor. Diode D3 ensures that the 
negative excursions of the signal (ie, 
its black level) are clamped at 0.6V 
below ground, while D1 and D2 en- 
sure that the positive excursions (ie, 
peak white level) are clamped at 1.2V 
above ground. The processed video fed 
to video switch IC2b is thus limited 
to a fairly normal voltage range, so it 
shouldn’t cause any. overload prob- 
lems, either in the video output buffer 


stage (IC5b) or in the TV set. 

The recombined sync and video 
signals from switches IC2a and IC2b 
are fed to pin 5 of IC5b via a simple 
low-pass filter comprising a series 
100€ resistor and 22pF capacitor. This 
removes any switching transients. The 
signals are then passed through video 
buffer IC5b, which operates with a 
fixed gain of two, to compensate for the 
losses in the 75Q “back termination” 
resistor in series with the output. This 
is the standard video buffer configura- 
tion and is used to allow the output 
signal to be fed along relatively long 
video cables with minimal degrada- 
tion. 


Power supply 


Both the mini video camera and the 
video processing circuitry are pow- 
ered from an external 12V DC source 
— either a 12V battery or a regulated 
plugpack supply delivering 12V at 
up to about 150mA. The four white 
LEDs (LED1-LED4) used to provide 
illumination are powered from the 
same source. 

Series diodes D4 and D5 provide 
reverse polarity protection and also 
reduce the overall supply voltage to 
10.8V, which is necessary to protect 
both IC5 and the CMOS camera from 
over-voltage damage. Because IC5 
needs a balanced bipolar supply, IC1 
and ZD1 are used to give the 10.8V 
supply an active “centre tap”, which 
is connected to the circuit’s earth. The 
two main supply rails thus become 
+5.4V and -5.4V nominal with respect 
to ground. 

The CMOS camera and all of the 
remaining ICs are connected directly 
between the +5.4V and -5.4V rails, as 
are the illumination LEDs. The latter 
are connected in two series strings, 
with a 270Q resistor in each string 
to limit the current to around 17mA. 
Provided high-brightness white LEDs 
are used, this modest current provides 
plenty of illumination. 


Construction 


All of the video processing circuitry 
fits on a PC board measuring 122.5 x 
57.5mm and coded 02110051. This 
board has a rounded cutout in each 
corner, so that it slips neatly inside a 
standard UB3 jifty box. The video se- 
lector switch is located near the centre 
of the board, while the DC input and 
video output connectors at mounted 
at one end — see Fig.2. 
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Fig.2: follow this assembly diagram to-install the parts on the PC board, taking care to 
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ensure correct component polarity. The four high-brightness LEDs and the MAX4451ESA 
device are installed on the copper side of the board (see Fig.3). 





The CMOS camera module is mount- 
ed centrally inside the box (Fig.6). It 
sits under the PC board with its lens 
protruding through a 16mm hole in the 
base and is supported by two small alu- 
minium angle brackets. The adjacent 
illumination LEDs are mounted on the 
copper side ofthe PC board at full lead 
length, so that the body of each LED 
protrudes through a matching 5.5mm 
hole in the box. 

Fig.2 shows the parts layout on 
the PC board. Begin the assembly by 
fitting the 12V DC input and video 
output connectors, then install the 
eight wire links. 

Next, fit the 4-pin SIL header which 
is used to terminate the leads from 
the CMOS camera. This goes just be- 
low the 8mm hole that the leads feed 
through. That done, you can begin fit- 


42 SILICON CHIP 


ting the passive components, starting 
with the resistors and RF choke and 
following these with the two trimpots, 
the smaller capacitors and finally the 
polarised tantalum and electrolytic 
capacitors. 

Follow these with diodes D1-D5, 
making sure you fit each one the cor- 
rect way around as shown in Fig.2. 
Also, make sure you use the larger 
power diodes for D4 and D5 and the 
smaller glass signal diodes for D1-D3. 
Zener diode ZD1 can then go in, again 
taking care with its polarity. 

At this stage, it’s a good idea to fit 
rotary switch §1. To do this; first cut its 
shaft to about 8mm long and carefully 
file off any burrs. That done, it can be 
mounted on the board with its index- 
ing spigot at the 12 o’clock position, as 
shown on the overlay diagram. Push it 






This is the fully-assembled PC board, mounted 
on 25mm tapped spacers. Note how the high- 
brightness LEDs hang down from the underside. 


all the way down onto the board before 
soldering its pins. 

The next step is to fit IC1, IC4, IC6, 
IC3 and IC2, in that order. Note that 
the last two of these devices are GMOS 
ICs, so be sure to take the usual pre- 
cautions to avoid subjecting them to 
electrostatic damage — ie, don’t touch 
their pins, make sure the tip of your 
soldering iron is earthed and solder 
their supply pins (pins 7 & 14) first. 
It's also a good idea to "discharge" 
yourself by touching an earthed metal 
object before handling these devices 
or, better still, wear an earthed wrist 
strap. 

The board “topside” assembly can 
now be completed by fitting transistor 
Q1. Be sure to orient it as shown, then 
flip the board over so that you can fit 
IC5 — see Fig.3. 
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This IC is in an SOIC-8 surface 
mount package which measures 
only about 5mm square and has a 
pin spacing of just 1.25mm. It is just 
large enough to be soldered in place 
by hand, provided you take your time 
and work carefully. 

This job requires a soldering iron 
with a very fine tapered bit, which is 
also well tinned and clean. You should 
use fine gauge (ie, 0.8mm) resin-cored 
wire solder, to ensure there are no sol- 
der bridges between adjacent pins. 

The best procedure is to hold the 
device in position using a wooden 
toothpick while you carefully solder 
one of its supply leads — either pin 4 or 
8. This involves just touching the outer 
end ofthe device lead with the solder- 
ing iron and feeding on the solder, so 
that a tiny drop melts and bonds the 
lead to the pad underneath. 

That done, you can quickly solder 
the other supply lead and then the rest 
ofthe leads. So the trick is to make one 
joint first, to hold the device in place 
while you solder all the other leads. 


Doctoring the LEDs 


Now for the LEDs. These are left un- 
til last because, as mentioned earlier, 
they first have to be “doctored”, 

As supplied, the rounded end of 
each LED's clear body produces a 
fairly narrow semi-focused axial beam. 
That's fine for most applications but 
not this one, as this would produce 
very uneven lighting below the camera 
lens, with four bright spots separated 
by relatively dark regions. 

The cure is simple — by sanding 
four small "flats" on the end of each 
LED, its light output becomes much 
more diffused and this gives more 





even illumination. Fig.4 shows the 
basic idea. 

Its quite easy to sand these flats 
by hand, because the LED bodies are 
moulded in a fairly soft ^water clear" 
plastic. A small piece of medium gar- 
net paper wrapped around a piece of 
flat wood will do the job quite nicely 
and you will only need seven or eight 
passes to produce each flat at the cor- 
rect angle (the exact angle isn’t critical, 
by the way). 

Don’t try to polish the surfaces after 
sanding — just leave them with the 
after-sanding matt finish, as this gives 
better light diffusion. 

After all four LEDs have been 
treated, you can fit them to the un- 
derside of the board. They must all be 
mounted at full lead length (ie, with 
the shorter cathode leads just entering 
their matching holes), so that they'll 
later protrude through the holes in 
the bottom of the box when the board 
assembly is fitted. 





Fig.3 (left): use fine-gauge solder 
and a fine-tipped soldering iron to 
install the SOIC device (IC5) on the 
underside of the PC board. 


ORIGINAL 
ROUNDED 


ZO _ 
FOUR FLATS 


SANDED ON END 
TO DIFFUSE LIGHT 


Fig.4: here's how the four high- 
brightness LEDs are modified to 
diffuse the light. 





Before actually installing the LEDs, 
it’s a good idea to fit 20mm lengths 
of 2mm sleeving over each lead, to 
prevent accidental shorts. You can 
use red sleeving for the anode leads 
and green or black sleeving for the 
cathode leads. 

After the LEDs have been fitted, 
the board assembly can be completed 
by attaching four M3 x 25mm tapped 
spacers (one at each corner), using 
6mm long M3 machine screws. 


Box preparation 


The box needs to have a number of 
holes cut in the bottom and lefthand 


Tahleeacapacitoncodes 


uF Code IEC Code EIA Code 
100n 


Value 
100nF O.1uF 
2.2nF .0022uF 
220pF NA 
22pF NA 


104 
2n2 222 
220p 220 
22p 22 


4-Band Code (1%) 

blue grey yellow brown 
orange orange orange brown 
yellow violet red brown 
orange white red brown 
orange orange red brown 
red violet red brown 

red red red brown 

brown black red brown 
green brown brown brown 
red violet brown brown 
brown black brown brown 
violet green black brown 


5-Band Code (195) 

blue grey black orange brown 
orange orange black red brown 
yellow violet black brown brown 
orange white black brown brown 
orange orange black brown brown 
red violet black brown brown 
red red black brown brown 
brown black black brown brown 
green brown black black brown 
red violet black black brown 
brown black black black brown 
violet green black gold brown 
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ALL DIMENSIONS IN MILUMETRES 


HOLE A: 16mm DIAM WITH 5 x 1.5 KEYWAY 
HOLES B: 5.5mm DIAM 
HOLES C: 3.5mm DIAM 
SLOT D: 9mm WIDE WITH 
9mm DIAM SEMICIRCLE 
HOLE E: 8mm DIAM 
HOLE F: 10.5mm DIAM 





(TOP OF BOX UD) 





Fig.5: here are the drilling details for the plastic case. It’s best to make the larger holes by drilling small-diameter 
holes first and then carefully enlarging them to size using a tapered reamer. 
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UB3 BOX 
émm buf 
M3 SCREWS (CROSS SECTION} 


Ma's ENS, a 1] < p 
5mm WHITE LEDS 
NUTS & Sd IOCK WITH 4 X FLATS 


WASHERS SANDED ON ENDS 


Fig.6: this diagram shows how it all fits inside the case. Note that the lid should sit firmly on the switch indexing 
ring, to keep it in place when everything is screwed down. 


end of the base, plus two holes in the 
lid. The positions and sizes of these 
holes are shown in Fig.5. 

Depending on the box, you may also 
have to cut away some of the plastic 
ribs moulded on the inside at one end, 
near the input/output connectors. This 
can be done using a sharp chisel. 


Mounting the camera 


Once you’ve drilled all the holes, 
the mini camera can be prepared 
for mounting. First, remove the two 
screws which attach it to its existing 
U-bracket, then cut the camera’s out- 
put cable about 40mm from the body 
(or its mini connection plug). Remove 
about 15mm of the outer sleeving from 
the end, then separate the individual 
leads. In most cases, the positive 
power lead has red insulation, while 
the video lead has yellow insulation. 
The negative power lead usually either 
has black insulation or is in the form 
of a screening ground braid. 

If the camera also has an audio 
output (many of them do), this is 
usually a wire with white insulation. 
This output isn’t used in this project, 
however. 

After separating the various leads, 
strip about 5mm of insulation from the 
ends and tin the exposed wire ends, 
ready for connection to the 4-way 
header on the PC board. If you camera 
has a ground braid, this should be 
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neatly twisted together, sleeved and 
tinned as well. 

And that's basically all you have to 
do to prepare a camera like the Sam- 
sung unit sold by Jaycar. However, 
with a camera like the Swann unit sold 
by DSE, you also have to disable the 
inbuilt IR LEDs (originally intended 
for night illumination). That's done 
by removing the back of the case (it's 
usually attached by two tiny screws) 
and removing one of the LEDs — either 
by cutting its leads with side-cutters 
or desoldering them from the internal 
PC board. 

You don't have to worry about the 
others, because they're usually con- 
nected in a series string. 

The camera can now be mounted 
insidethe box using two small L-brack- 
ets, made from 1mm aluminium sheet 
— see Figs.6 & 7. The camera mounts 
between the brackets using the same 
two screws which held it in its original 
U bracket. 

It’s a good idea to fit an M2.5 flat 
washer on each screw before passing 
it through the hole in the L-bracket 
and then fit an M2.5 star lockwasher 
on each screw before it enters its 
tapped hole in the side of the camera. 
This arrangement keeps the camera 
firnly vertical when both screws are 
tightened. 

The camera mounting brackets are 
then attached to the box using M3 





MATERIAL: 1mm 
ALUMINIUM 


HOLES À: 
3mm DIAMETER 
| 


CAMERA MOUNTING BRACKETS (2 OFF} 


Fig.7: here’s how to make the two 
L-brackets that support the mini 
CMOS camera. 


x 10mm machine screws, nuts and 
lockwashers. 


Final assembly 

Once the camera is mounted, the 
PC board (with its mounting spacers) 
can be lowered into position. Feed the 
camera cable through its board access 
hole as you go and make sure the four 
LEDs all pass through their respective 
holes in the base. The board assembly 
can then be secured from underneath 
using M3 x 6mm screws into the 
tapped spacers. 

Finally, connect the camera cable 
leads to their respective header pins 
on the PC board. The positive power 
lead (red) connects to the leftmost pin, 
nearest the 14F MKT capacitor, while 
the video wire (yellow) connects to the 
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Above: the CMOS camera is attached to the base 
of the case and its leads fed up through a small 


hole in the PC board. 


rightmost pin. If present, the audio 
wire (white) is left disconnected - just 
tape it up so it can’t make contact with 
anything. 

If there’s a negative power wire 
(black) separate from the ground braid, 
solder this to the second pin from the 
left and connect the ground braid to the 
remaining pin - ie, the third pin from 
the left. Alternatively, if there’s no 
separate negative power wire, simply 
connect the ground braid to BOTH of 
the centre pins. 

The only other possibility is that 
your camera may have just a black 
negative wire and no ground braid. 
In this case, connect the black wire to 
both centre pins instead. 


Switch indexing 


Before testing the Video Reading 
Aid, you have to set the rotary switch 
so that it has only three positions and 
not four. 

To check this, fit its knob temporar- 
ily to the spindle and try turning it to 
see how many positions are available. 
Ifthere’s only three, you can relax. But 
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if there are four, the switch will need 
to be reset. 

To do this, first turn the switch anti- 
clockwise to its end position and then 
remove the knob. That done, unscrew 
the mounting nut, and remove both it 
and the star lockwasher underneath. 
This will reveal the indexing stop 
washer, which you then have to prise 
up using a small screwdriver. The 
underside of this washer has a small 
spigot, which sits in one of the match- 
ing slots in the switch body. 

If you look closely you'll see that 
there are a series of numbers moulded 
into the switch body, between the 


Above: this close-up view shows 
the mounting details for IC5. 


Below: the plastic skirt has a 
clearance hole for the camera lens 
and is attached to the base of the 
case using double-sided adhesive 


strips. - 





slots. The idea is to find the slot be- 
tween the numbers “3” and “4” and re- 
fit the indexing washer with its spigot 
in that slot. Check that the switch now 
has only three positions, then refit the 
star lockwasher and nut. 


Fitting the plastic skirt 


The plastic skirt fitted to the unit 
is actually an upside-down food con- 
tainer. The recommended unit (see 
Parts List) measures 130 x 105 x 60mm 
deep and has an indent in the centre 
of its base which provides clearance 
for the LEDs. The unit is also curved 
towards the sides, which means that it 
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naturally clears the four corner mount- 
ing screws that go into the spacers. 

Attaching it is hardly rocket science 
— just cut a hole in the centre to clear 
the camera lens, attach some double- 
sided tape to its base and attach it to 
the bottom of the box. 

If you use a different food container 
from the one we used, then you may 
have to also drill holes to clear the 
LEDs and the mounting screws. 


Testing 


Now for the smoke test! First, set the 
rotary switch to fully anticlockwise 
(Medium Contrast), set trimpot VR1 
to fully anticlockwise and set VR2 to 
its mid-range position. That done, con- 
nect the Reading Aid’s video output 
cable to the video input of a TV set 
and apply power. 

Note: you must use a 12V regulated 
plugpack or 12V battery. Do not use 
an unregulated plugpack, otherwise 
you'll damage the camera and IC5. 

If all is well, you should see a blu- 
ish-white glow from the illumination 
LEDs underneath the Reading Aid box. 
Now place the unit on some printed 
material. The image will probably be 
quite blurry initially — just adjust the 
lens until you get the correct focus by 
rotating it clockwise or anticlockwise. 
This will have to be done by trial and 
error, since the plastic skirt is in the 
way when the unit is resting on a 
surface but it shouldn't take long to 
get it just right. 

You may also have to adjust the 
brightness and contrast controls on 
the TV to get a good image. 

If there's no image or none of the 
LEDs is alight, you’ve probably got the 
power supply the wrong way around. 
No damage will result from this — just 
reverse the connections and all should 
be OK. However, if the image does 
appear but only two of the LEDs are 
alight, the odds are that you’ve con- 
nected at least one of the dark LEDs 
around the wrong way. 

If all LEDs are alight and you have a 
clear image on the TV, turn the rotary 
switch to its centre position. The image 
will probably go very dark but if you 
turn trimpot VR1 slowly clockwise 
with a small screwdriver, it should 
gradually turn into a very “contrasty” 
but still clear black-and-white image. 
The correct setting for VR1 will be 
quite obvious — just set it for max- 
imum clarity and best contrast. 

If you can't achieve this by adjusting 
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Fig.8: check your PC board for defects by comparing it with this full-size etching 


pattern before installing any of the parts. 
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Fig.9: this is the full-size artwork for the front panel. It goes on the 
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lid and can be protected using wide strips of clear adhesive tape. 


VR1 alone, you may also need to adjust 
VR2 slightly one way or the other. 

Once the correct settings have been 
found, try switching S1 to the third 
position (fully clockwise). The image 
should change into a high contrast 
negative, with black type on a white 
background turning into white type 
on a black background, which many 
people with visual impairment find 
easier to read. 


Final assembly 


Assuming it all checks out, discon- 
nect the power supply and remove 
the knob, mounting nut and star lock- 
washer from the rotary switch. The box 
lid can then be slipped into position 
over the switch shaft and should rest 
on the top of the box, with the switch 
locating spigot passing up through the 
small hole that's located just behind 
the main spindle hole — see Fig.5. 


Image Washed Ont? 


Depending on the high-brightness 
LEDs supplied and/or the amount of 
ambient light at the reading location, 
you might find that the on-screen im- 
age is washed out (ie, over-bright). 

In that case, try throttling back 
the LED brightness by increasing 
their series 270Q resistors to around 
6800. Alternatively, if you have plenty 
of ambient light, you may get a better 
result if the LEDs are taped over (or 
the unit modified so that they can be 
switched out of circuit). 

Be prepared to experiment to get a 
good picture if necessary. 





All that remains now is to fit the 
four lid fastening screws and then 
refit the star lockwasher and nut to 
the switch ferrule. Your Video Reading 
Aid should is now ready for use. SC 
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SERVICEMAN'S LOG 


You can’t have enough protection 





Protection circuits are a vital part of modern 
TV sets, to prevent widespread damage to 
expensive components when a critical fault 
occurs. But sometimes, it’s a protection 
circuit itself that causes problems. 


Between 1992 and 1997, Panasonic 
released a range of TV sets covering 
the MX1, MX2, MX3, M16 and C150 
chasses. The C150 later became the 
C150A when the B+ was increased 
from +115V to +125B. It was during 
this period that Panasonic also began 
using more IC regulators and opto- 
couplers (the C150 series has four IC 
regulators and three optocouplers). 

Recently I had a Panasonic TC29R20 
come in with Mr Moss, who com- 
plained that it kept “cutting out”. 

Well, when I switched it on, I 
couldn’t even get it to “cut in”. 

Most of the faults that occur in this 
popular 9-year old set are well-known 
by now and this set was no exception. 
There is a series of modifications that 
are designed specifically to fix these 
particular symptoms {intermittent 
shutdown), which were released on 
11th July, 1997 by Panasonic Techni- 
cal Information. In particular, two 
resistors and two capacitors have been 
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changed to improve the threshold level 
of the overcurrent protection circuit. 

These parts are R835 (now 0.330), 
R848 (33kO), C831 (3.34F) and C838 
(0.11 F). 

These parts hadn't been replaced 
in this set, so this was a pretty good 
place to start. Unfortunately, it made 
no difference — the set was now com- 
pletely dead. 

Even though the above modification 
didn't change anything, I thought it 
wise to also replace all the common 
components that cause the same 
symptoms. There are nine all told 
and I had already changed four. The 
remaining five are electrolytic capaci- 
tors C817, C820, C824, C455 & C1121 
inthe switchmode power supply. Even 
in the event that this didn't fix the 
fault, I couldn't send this set back to 
Mr Moss with a warranty when these 
components are known to fail. 

Besides, they don’t take very long 
to replace. 





—— i F 


PANASONIC C150 








ltems Covered This Month 
Panasonic TC29R20 TV set 


(C150A chassis) 


Teac Televideo MV4822 (CP- 
420 chassis) 


LG PF60A3Q rear-projection 


TV set (MP87A chassis) 
Philips 46PP8621/79 rear 
projection TV set (DPTV325AA 
chassis). 

Sony KD32DX40AX FD Trini- 
tron TV set (FE-2, SCC-U78A 
— A chassis) 


Anyway, this didn’t fix the fault but 
it did change the symptoms slightly. 
The set would now occasionally come 
on for a few minutes (with perfect pic- 
ture and sound) and then cut out. 

When the set is on, the red LED is on, 
being fed by the 5V rail from C1106, 
which is in turn fed by 16V from D812 
and Q802. This rail drops to 9V in the 
Standby mode. The three optocouplers 
between the primary and the second- 
ary are for voltage control feedback 
and standby switching (D803) and to 
provide protection (D811 and D836). 

In this case, I was beginning to sus- 
pect that it was the protection circuits 
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~IT WAS TIME TO DISABLE 
THE PROTECTION CIRCUITRY 
STEP-BY-STEP 


that were closing the set down. When the set came on, I 
managed to check that the main power rail at TPE1 was 
+125V but couldn’t confirm that the set subsequently 
switched off because it might have intermittently gone 
high. However, I did confirm that there was +325V com- 
ing out of the main bridge rectifier (D806) — ie, across 
C809. 

It was time to disable the protection circuitry step- 
by-step until the set stayed on. This can be a bit dodgy 
if there is a real fault on that line, because it will now 
have the opportunity to really destroy other parts with- 
out hindrance. 

The entire protection circuit can be switched off by 
disconnecting D823 on the primary hot side which feeds 
Q827. This told me that the set itself was OK, because 
the picture and sound were rock steady and there was 
no sign of any strain. This meant that it was highly likely 
that the protection circuits themselves were faulty. 

Next, I resoldered D823, then moved to the cold side 
of the supply and shorted Q805’s base to ground (emit- 
ter). This too allowed the set to switch on and function 
reliably. 

One of the most common faults in this set is dry joints 
on the vertical output IC (IC451, LA7838). If this fault is 
allowed to fester, it will eventually destroy the IC and 
cause too much current to be drawn from the 24V rail. 
This is detected by Q454 which in turn switches on (0805. 
However, this wasn't the case with Mr Moss's set. 

Gradually, I disabled each of the protection feeder 
circuits until at last I found that disconnecting D832 
allowed the set to function. This was surprising, as I 
had already replaced C831 and R835 in this main B+ 
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POSITION VACANT 


Research & Development Technician/Assistant 
in Entertainment Technology 


We seek an experienced electronics enthusiast to 
join Laservision's dynamic research and develop- 
ment team creating advanced solutions for the 
international entertainment and communications 
industries. 


Skills in computers, software and electronics re- 
quired. Contact Michelle Osmetti for an information 
kit: michelleos @ laservision.com.au 


www.laservision.com.au 
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Serviceman's Log — continued 








C MON PHIL... 






THERE WAS A LARGE AIR BUBBLE, 


RESULTING IN OVERHEATING ccs 


current protection circuit, making it 
less sensitive. Basically, this circuit 
includes Q831 which is switched on 
if the voltage across R835, the main 
HT feed resistor, rises too far, due to 
excess current. This in turn switches 
transistor Q805 on via D832. 

In all, a total of seven components 
are involved in this circuit and they 
all tested OK in-circuit. Replacing 
Q831 (25A1018) finally fixed the fault, 
although the original tested perfectly 
after removal (Ic = OmA, Ip = 4.56mA, 
Ete eT uL. 272.9 m wipes and. 
no collector emitter leakage). 

I wasn'tthat surprised because leak- 
age can often develop between the 
leads of a transistor due to dirt and 
corrosion — especially if the set lives 
near the beaches. Just by moving the 
leads slightly (eg, when removing the 
transistor) can cause this corrosion 
to “flake off”, restoring it to working 
order. That said, it’s quicker, cheaper 
and more reliable just to replace it. 


Teac Televideo 


Mrs Austin brought in a smart silver 
little 1999 Teac Televideo MV4822 
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(CP-420 chassis). The problem was a 
tape janmed inside and a relay that 
was chattering on and off continu- 
ously. 

Unfortunately, I had no circuit for 
this model but being adventurous, 
decided to go in blind. I started with 
a careful examination ofthe whole set, 
beginning at the power supply, look- 
ing for "hot spots", marks or stains on 
the PC board and on components that 
might have been under stress. 

Luckily, the voltages were actually 
marked on the printed circuit board 
(bless the Teac designers; if only other 
manufacturers would do this more 
often). The main power supply itself 
seemed OK but although the EVER 
6V rail was correct, the EVER 8V rail 
was down to only 5.5V. The 6V rail 
is usually for the microprocessor and 
digital circuits, while the 8V rail fed 
the remote control relay solenoid. 

This 8V rail is supplied by a separate 
switchmode standby power supply 
and ICI807 (TOP210) was running hot, 
its legs turning brown. Before order- 
ing a new one, I noticed a small 47uF 
25V electrolytic (C840) in its control 


circuitry and decided to replace it 
— just in case, 

Well, Mrs Austin and I were both 
lucky as this was the cause of the prob- 
lem. After replacing it, the set came on 
and ejected the tape correctly. And the 
relay stopped chattering. 


The rear-projection LG 


Mr and Mrs Paterson have a massive 
60-inch ((150cm) LG rear projection 
TV (model PF60A3Q, MP87A chas- 
sis). Its problem was that the picture 
was flashing black and white and the 
sound was giving a knocking noise 
intermittently. 

Well, the set was so big that it 
wouldn’t fit into our Toyota Hi-Ace 
for transport back to the workshop. 
As a result, I removed the top screen 
assembly so that at least we could take 
out the base assembly. 

Back on the bench, I fixed up a tem- 
porary screen just below the ceiling us- 
ing a large sheet of cardboard. At least, 
this would allow me to monitor what 
was a very intermittent problem. 

I started by checking the supply 
rails and then the deflection outputs 
but everything was rock steady. Gradu- 
ally, my attention moved to the small 
signal board which also has the twin 
tuners, IF stage and Picture-in-Pic- 
ture circuitry, plus the AV interface 
boards. I tried heating, freezing and 
vibrating these circuits but derived 
no new clues. 

LG were helpful and suggested 
replacing crystal XT75 but this too 
made no difference. Finally, despite 
its cost of $500, in the end an “execu- 
tive decision” was made to replace the 
whole panel.. 

Well, the new one was fitted and the 
picture was now consistently perfect 
but there was no sound at all! 

After a lot of crawling around on 
the floor on my hands and knees, an 
audio amplifier probe finally revealed 
a problem with the relay RL601. It had 
poor contacts, so I replaced it with one 
from an old board. 

Finally, the set was loaded back 
into the van and reassembled back at 
the Patersons. After reassembly, it all 
worked properly. Thank goodness. 


Fixing Philips 

One of the most common faults in 
projection TVs is the failure of the 
convergence output ICs. 

Recently, we had a Philips 2002 
46PP8621/79 using a DPTV325AA 
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Do you repair domestic electronic appliances? If so we have information 
that will save you time and money. EFIL is the industry leader when it comes 
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and NiMH battery packs 
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chassis. Both the STK392-120 ICs 
(ie, 7044 and 7045) on the C4 small- 
signal module were short circuit and 
the reason wasn’t obvious until you 
examined the IC heatsink. Insufficient 
silicone heat transfer compound had 
been applied in the factory and on 
both ICs, there was a large air bubble, 
resulting in overheating due to poor 
heat transference. 

Applying an even layer of thermal 
compound over the entire area of 
the new IC fixed the problem com- 
pletely. 


The mystery fault 


I encountered a mystery this week, 
for which I have no answer. 

I was called out to Mrs Downie's 
Sony 1997 KV-G2152 (BG-2S chassis), 
which had no sound. Normally, these 
are pretty straightforward to fix and 
the cause is fairly obvious, like the ear- 
phone socket has become dry jointed 
or the headphone lead is frayed. 

In this case, I found that capacitor 
C253 (100uF 16V) which hangs off the 


Available only in Australia. Buy five & get 
them postage free! 


Just fill in the handy order form in this issue; or fax 
(02) 9979 6503; or ring (02) 9979 5644 & quote your 
credit card number. 


Silicon Chip Publications, PO Box 139, Collaroy 2097 | E 
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11V rail on the cathode of D251 and 
the emitter of Q202, had exploded 
— literally. 

Mrs Downie said she was watching 
the TV when the sound suddenly died. 
She claimed she heard no bang or any 
other loud noise. 

IC203 (TA8248K), the sound output 
IC, was also dead and replacing both 
these components fixed the problem 
completely. 

But why, or rather how, did this 
fault come about? There were no other 
problems I could find with the set and 
you would expect something like a 
power surge to cause this violent fault 
to occur but apparently there was none 
— it happened on a normal sunny day 
for no reason. Explain that. 


The big Sony 


Mr Mosely insisted we collect his 
heavy 2002 Sony KD32DX40AX FD 
Trinitron TV (FE-2 SCC-U78A — A 
chassis) when I said we would be un- 
able to fix it in his home. 

When we picked it up, he said that 









sane on ee 


it had gone off while he was watch- 
ing it and now only the standby light 
flashed. When I got it on the bench, I 
found that it gave one green flash and 
then two red flashes, indicating an 
Over Current Protection error (OCP). 

A quick check soon revealed that 
the horizontal output transistor Q533 
BU2515DX had gone short circuit. And 
that was because flyback transformer 
T511 (Part No.1-453-308-41) — which 
was the real culprit — was arcing. 

Replacing these parts quickly re- 
stored the sound and picture but I 
wasn't quite out of the woods yet — a 
4:3 picture with a bright object on it 
produced noticeable "blooming" of 
the raster. 

It didn't take a genius to figure out 
there was problem in the ABL (Au- 
tomatic Brightness Limiter) circuit. 
This comes off pin 11 of the flyback 
transformer and is held down by two 
resistors to ground — R518 6.8kQ and 
R510 470k. The former had lost a 
little chunk out of its body where the 
grey band should have been and was 
open circuit. 

Replacing it finished the repair 
properly. Now the difficult bit — getting 
it back to Mr Mosely. sc 
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Bursting with value. 
This 7" 12V monitor has 
superb picture resolution 
& exceptional audio 
clarity. Featuring touch 
screen capabilities, 
which enables use 1 
with laptops/PCs or 
other VGA operated 
peripherals with USB interface. 
For those who want to complete 
their in car entertainment system 


with a top of the line viewing device. ` 


Suspend ed World 
ith Pen & Pen Hol older 
A aaa ig gift. 

The electromagnetic 
levitating globe floats in thin 
air and seems to defy the 

laws of 
gravity. 








scale R.C model of 
the 19th century 
‘Cutty Sark’ Is a 
must for collectors 
and boating 
enthusiast. Marvel 
at the intricate 
detail right down to ^——— 


This well - 
constructed 1:420 : 
ApS 


the life rafts. With a five metre remote control range 
and efficient use of battery power, this product will 


guarantee hours of fun for the whole 
family . 
eSize: 205 x 125mm 


Relieve stress with a bit of 
violence! This annoying 
chicken dances around and 
squawks. Funny for about one 
second! Grab him by the throat 
and he screams and gags, 
Funny forever! (not 
recommended for children) 
s Approx 300mm tall. 
eRequires 4 x AA 
batteries (not incl) 


This portable monitor is ideal for 
keeping an eye on a sleeping baby or 
kids in the back yard pool. Also useful 
for small office & commercial 


locations. Accepts up to four cameras. 


Battery operated. 
*65mm colour screen 
eAudio & video output 
eBattery or mains power 


= 1 d I ETL ignis i 5 & tial 4 li 
Tl ls Te Le i31 IL LIEU 
i i i - i " à ai adu - " pas 


TELEPHONE» 1800 022 888 

















on I d yYCar 


Call into one of our stores, order online or det hold of our catalogue. 


aA ite Mi u PEN IN buperimenters Ki 
SUNSHINE VICTORIA. rsespéueveqm 


N 1 ) | Y 204 Mcintyre Road you to build a real working wind 


generator, and then use it for 
Sunshine Vic 3020 experimenting. It can supply up 
7C Ph(03) 93108066. o 00C e 100mA (depending 
on wind speed}, and features an 
on-board 330uF capacitor so you 
can store the energy for later 
use. Kit includes all parts to make 
the generator, fan assembly, and 
pedestal. Stands 250mm high. 





Quick and simple! Consisting of a 5" B&W 
surveillance monitor, two cameras, and two 
dummy cameras. The real cameras simply plug in 
with their 10m lead, and the 
dummy cameras 
look identical. 
Great for 

small shops. 





























"Clock Watche 
Now with Blue 
This clock is hypnotic! 
| M . Ref: SC June 
m- 2005. It 
r E consists of 
AS - an AVA 
driven clock 
circuit, and also produces a 
dazzling display with the 60 blue 
LEDs around the perimeter. It looks = 
amazing, but can't properly be miran 
explained here. We have filmed it x AV 
in action so you can see for M BLUE 
yourself on our website, so check T Pag 
it out! Kit supplied with double sided 

















ine! 


Fi Pill 









Simple Surveillance! Covert surveillance is now 
possible with the use of this 2.4 GHz transmitter 
| /receiver package. Monitor remote locations up to 


and all board components as well as 
the aa clock housin 




















Cat. GT-3415 mE o - EN around 100m with video and audio capture. Keep an 
=] T Va rT 9] ALA i pl T nS den. eye on the front of your home, office or shop from out 
=e AC rT ii T x4 Vv bas | the back without the hassle of installing cables, The 
178 S ET unnyh e] it R Rd | f camera and receiver can be mains powered with the 

2 " sida plugpacks provided. The receiver has composite video 
Blac kto) u ] n i RCA output to go to the monitor | 


3 p and or recording device. 
Ca 02. 96 78. 966: Extra cameras available. 
-. Cat. OC-3581 $129.00 


Sea Scooter check this out!!! , 


Here's a great water scooter that's been designed 
specifically for family fun in the pool, lake or 
protected beaches. The powerful motor can reach a 
maximum speed of 3km/h and is powered by a 
rechargeable battery which gives around 
40 - 60 mins running time, It's 
lightweight enough to carry with one 
hand and portability is guaranteed by | 
the included sports carry bag - perfect 
for the kids to take on your next 
riverside picnic. It's easy to manoeuver 
and control with comfortable grip 
handlebars and can even be used for 
shallow snorkelling. 

ePowered by 12V 7AH battery (included) fe; 
Up to 1 hour's intermittent use time or 
40 min continuous *eThrust: bkgf 
























Electonics 





INTERNET» www.jaycar.com.au 


COMPUTER & AV 


STOP PRESS STOP PRESS STOP PRESS STOP PRESS STOP PRESS 


Watch Movies, Listen to Your Favourite 


Songs on this 1GB MP4/MP3 Player 


Check this out! 


This blows conventional MP3 players and solid state flash 
disks out of the water! This unit is feature packed, just check 


out the line-up! 


eMP3 player of course - 1GB storage for a few hundred songs! 
e JPEG picture viewer - run slideshows for you and your friends 


Built-in FM radio 


eVoice recorder - take voice notes or record conversations (with permission of course) 
| *«MPEG-A player - so you can watch full length movies on the go! 
It measures just 75 x 37 x 14mm, and weighs less than 40g! 
| The 1.3" high resolution TFT LCD screen provides crystal clear 
| pictures, and is the perfect way to keep yourself entertained. 


See our website for full details. Was $399 


Great music 
portability. 

It can store up to 
two hours of z 
MP3 music or four 


optimum sound and can 
operate just as a USB 
flash disk. Was $149 


MP3 Player hones 
These might look like any other quality stereo 
back-phones, however these little beauties 
actually include an impressive MP3 i 
player, battery and all 

| the controls you 
| need to listen to 
your favourite 
music. The 128MB c on-board 
memory will hold around two 
hours of music and run for about 
15 hours on one charge of the 
internal battery. 


Portable iPod / MP3 Player 
Dock and Speakers — 


Featuring 1.5" micro 
speakers, & an internal 
amplifier, they sound 
great. It all folds up toa 
neat 286g package when 


not in use, Powered by ool - 
4 x AAA batteries not B. |" at. AC-2H 
included. i 


eiPod not included. 


USB 2.0 Multimedia Speaker Pair 


These trendy two channel 
speakers plug into your 
computer's USB port. No 
need for messy cabling or 
external power supplies like 
conventional multimedia 
speakers. 


5.1 PC Speaker System 
Compact, stylish and functional! 
This unit will accept a stereo signal, 
or decoded AC-3 inputs and _ 
distribute itto producea i 
wonderfully presented 
sound stage. The unit has 
five 2.5" satellite speakers, and a 6.5" 
woofer with a total system output of 
55WRMS. 


TENTER with 128MB MP3 Player (| | 

















Mini Digital Video Camera 
A digital camera for under $200! 
Watch fuli | | This easy to use camera c 
leneth movies \ | fits in the palm of your x 
on the ga , 4 ' hand, The recorded 
video can be 
transferred to a 
computer for editing or | 
simply viewed preety 
on any TV 
with AV 
Inputs. 
Features A 
include a 3.1 Sas 
software resolution for stills, 1.5" colour LCD screen, 
5 layer glass lens; 32MB internal memory, SD/MMC 
expansion slot, 4 x digital nig 
zoom, internal microphone ~ SAVE 
and lots more! Was $199 A 20. - 


Portable USB MP3 Player 






















| NOW AVAILABLE | 











Time flies when you're exercising! 
= Built in MP3 player 

stores up to two 

hours of music. 

Includes calorie 

counting, distance 

monitor as well as a 

clock. Supplied with USB interface 

cables & earphones, Size: 68(L) x 

39(W) x 22.5(H} mm. Was LS 95 


Play music from any 
| USB Flash Disk. 
| [he system looks like a pair of Toss 
portable speakers but features an in-built MP3 decoder 
that will play MP3 files straight from any Flash Disk. 
The speakers are small, light, and stylish and can go 
just about anywhere. The system also incorporates an 
external input so you can play other devices such as 
CD players or Walkman etc. Operates on 9 VDC 

and a mains plug pack is included. 


DUE MID OCTOBER 


Wireless Internet Antenna QD 


Having trouble 
getting unwired? 
This wireless modem 
antenna replaces the 
existing ‘rabbit ear’ 
on your wireless 
broadband modem 
and boosts the 
signal to improve 
coverage, It can also 
improve performance 
in difficult areas. The 
antenna can be mounted 

inside the house or in a protected : | 
outside Jocation for optimum reception. OPES with 
N type to MCX lead & mounting bracket. 

eSize 135(W) x 160(H) x 30(D)mm 


Wireless MP3 Modulator For In- er Use| 
Use your USB flash drive and this clever device 

to play your favourite MP3 files in the car. 

The unit is the size of a normal car 
cigarette lighter plug and is 

fitted with a USB socket. 

The combination allows 

you to play your MP3 files 

by transmitting them to 

your car's FM radio. 

You can also use the 

device to listen to an ordinary portable | 
CD, DVD or MP3 player,or any other 
audio sources 








iPod Car Scari 


Charge on the go! 
Connects to your 
car's cigarette lighter | Gem 
socket to charge your « 
iPod via the Apple 30 

pin connector. Great for 
travellers, 


a 





CN 





modem not 
inciuded 





iPod USB Data Cable 


Attention PC users! 

A replacement cable for a 
lost or broken tPod data 
cable. Works with all iPods 
that use the 30 pin Apple 
connector, Commonly used 
on Windows computers, 


iPod Firewire Data Cable 


PCI Wireless Network Interface Card 


Features include 
IEEE 802,119 wireless 
network compatible 





Interoperation with ^ 
IEE802.11b i 
iPod Data / Charging Cradle & Cables 11Mbps networks 
Very useful! *64/128Bit WEP 
Charge and update your iPod easily  ' = encryption 


with this cradle. It will charge the 
battery and you can connect the | 
USB or Firewire cable to ay | 
update your playlists etc. = at | 


e54MIbps high speed transfer rate 
*40 - 100m indoor range 

+100 - 300m outdoor range. 

Low power consumption 
«Compatible with Win98/SE/2000/ME/XP 
«Plug and Play compatible 





iPod not 
included 


FOR INFORMATION AND ORDERING 
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TELEPHONE» 1800 022 888 





RIBBON TWEETERS 


Affordable 
at last! 


Spectacular 
U.S. Stock 
Purchase 


All Audiophiles know 

that ribbon tweeters are the , 

ultimate speaker 

for smooth high (and very 

high) frequency performance. | 
Unfortunately, a good ribbon tweeter can cost between 
$100 and $500 to thousands for some custom German 
ones. Even high-end enclosure manufacturers all opt 
for dome tweeters simply because "ribbons" add too 
much to system cost, 

Jaycar have made a massive stock purchase from a 
major US organ manufacturer who makes both pipe 
and electronic organs. They are an 80+ year old 
company and we cannot tell you who they are! They 
are restructuring productian of their high-end organs 
and their stock of ribbon tweeters have been sold to us 
far, far below the 10,000+ factory gate price! Their 
massive loss is your gain 

The tweeter is made in Japan by the venerable 
| manufacturer, Foster, The device itself has multiple 
ribbon diaphragm components in same-phase 
configuration, There are two basic types of ribbon 
| tweeters, static or dynamic type. This product is the 
dynamic type which has conventional impedance (8 
ohms) and is more efficient, Each speaker is supplied 
with a datasheet and securely packed 

Even if you do not have any specific need for a ribbon 
tweeter at the moment, we strongly urge you to 
consider purchasing it for future use. At the price we 
are offering, we expect OEM (manufacturer) interest. 
As itis a distress stock buy, quantities are limited, On 
many occasions in the past we have warned 
customers of this and the slow ones miss out. 

Finally, we think that technically, two tweeters per 
enclosure would be the way to go. They should not be 
overdriven, Note also the fairly high crossover 
frequency 

Type: 

Power: 

SPL: 


Regular-phase 100mm ribbon tweeter 
20 Watts RMS (cont), 50W max. 
92dB/ Watt. 

Freq Resp: 6K-40KHz +/-2dB (SUBLIME!). 
Impedance: 822. 

Crossover Frequency: 6,400Hz (12dB / Octave). 

In keeping with this suggestion, we have a special 


price for a set of 4 


Cat ciaoss) Or buy as a set 


Jj; & for $136% | 
Speaker Grilles 


These grilles are designed to look like mag wheels. To 
compliment the look of your car. They are fitted with 6 
blue high brightness LEDs which create a great 
iridescent blue glow to enhance your installation. LEDs 
are less fragile than neons, so they won't blow, and 
they use very little power. All require connection to 
your car's 12V power. 





6” X 9” 


FOR MM uh ORDERING 
TELEPHONE» 1800 022 888 


AUDIO & VIDEO 


Surround Speaker Floor Stands 


| from 640mm to 1250mm. Ihe speaker 


© quality kevlar woofer. Check out our 





INTERNET» www.jaycar.com.au 


2.4GHz Wireless Audio Video Senders 
Watch cable TV all over the house! 


Send a signal from a DVD player, set-top box etc., 
another room, without the use of any cables! You an 
use as many receivers as you like, without degrading 
signal quality, Each unit comes supplied with stereo 








These stand are sold as a pair and 
are suitable for any bookshelf speaker. 
Black in colour, they have a sand cast 

triangular base and have adjustable height 





holding bracket is adjustable and 


accommodates speakers [Cot Cw-2850 
$79.95 


up to about 185mm wide. 
5 Piece Surround Sound Add - On 





njoy the 
pasa diae sound audio and video transmitter and receiver, mains 
experience plugpacks & RCA cables. Transmission range is up to 
The centre 100m, but depends on the ype of construction 


SAVE . materials used. 
i '"$60 — Was $99 


by ~~ 





speaker contains 
a screened 4° mid / wooter & 2° tweeter 
with a 6 ohm impedence. The two rear 
speakers contain a 4° full range speaker 
witha 4 ohm impedence.Was $99.95 


Extra receiver to suit 
Cat, AR-1833 Was $69 


As Above but with Remote Control Extender 
With the addition af an IR | 
remote control repeater you 


can change the channel of the 
source device etc from the 
other room. t. 
Was $139 











Heavy Duty Speaker 
Tripod Stand 


This rugged stand extends to just 

under 2 metres. Supports speakers, 
combo amps, lighting rigs up to and 
around 45kilos. Tough rubber feet are 
mounted under each tripod leg for 
safe, non slip support, Made from 
strong aircraft grade aluminium for 


easy transportation |Cat. Cw-2B60) 
and long service life. 
In Wall Speakers 

A great mounting solution! 

If space Is limited, or you simply 
don't want free standing speakers, 
then these are a great option for you. 
8 ohm impedance allows them to be 


used in an array of applications, 
Supplied with attractive white baffle 







Extra receiver to suit 
Cat. AR-1831 Was $89 


CAR AMPLIFIER DEAL 


Celebrate our hot new car 
audio range! Buy any of our 
amps together with any. of 
our top quality splits and 
receive a massive 2595* off 
full retail price on power 
and speaker cable 
purchased at the same 
time! 


*Does not apply to already 
discounted cable prices. 









Check oul 
ITIN, 
amplilter range 



















"s 


2xBÜWRMS 

2x80WRMS @ 4 ohms 
2 x 100WRMS @2 ohms 
1 x 200WRMS Q 4 ohms 


Cat. A-0420 *169-?5 





covers, 
2 Way Cat. CS-2440 $99.00 

3 Way Cat. CS-2442 $149.00 

RE, Kevlar Cone Coaxial 
Fantastic quality! 

This new range of coaxial speakers offer high 
performance and great looks, They retain the 

range great, but the new Kevlar cones take them into 
a realm of their own, Check out our catalogue on page 
229 or our website for full details. 

eAQWRMS power |: 

*B86.5dB sensitivity | | f 

5" Kevlar 2 Way 

«50WRMS power od S098 

*89.5dB sensitivity 109' 

6.5" Kevlar 2 Way SB 

e75WRMS power | 

6" x 9" 2 Way p t, 

*80WAMS power | SS: sap 

*93.5dB sensitivity dep 


«|n ceiling speakers also available! 
— Sneakers 
aD 
large super tweeter that made last year's 
4" Kevlar 2 Way a e» 
«91.3dB sensitivity 
6.5" Precision Response Kevlar Splits 4x100WRMS 


Icon - respnse precision 
Cat. AA-0426 *»299*5 
800WRMS Class D 
1 x 400WRMS @ 4 ohms 
1 x ZOOWRMS @ 2 ohms 
1 x 820WRMS @ 1 ohm 


Cat. AA-0428 3 °399 


2 x 1G0WRMS @ 4 ohms 
Cat. AA-0422 *199?* 

2 x 150WRMS 

2 x 150WRMS @ 4 ohms 
2 x 2bbWRMS @2 ohms 
1 x 500WRMS @4 ohms 
Cat. AA-0424 5249-5 


At their incredible 4x5bOWRMS e4 x 130WRMS @ 4 ohms 
price, these 4x50WRMS Q 4ohms  *4 x 190WRMS Q 2 ohms 
speakers sound 4x80 WRMS Q 2ohms |. *2x 380WRMS QG 4 ohms 





every bit as good as 
sets two and three 
times the price 

This new range of coaxial 
speakers offer high performacne and top Beet for 
money. They contain a massive super tweeter and a 





cataolgue and website for full details, 
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Aulti Vacuum ( leaner NEUE Remote Controlled High Speed. (im | Shocking Battle Tanks. 
Sit back and relax while your cn E De molition Der by Jeep es No Guts - No Glory’ S AVE - | 
robot cleans the house! == This is one 2 — - These futuristic a 


It automatically moves 
around obstacles, andan § 
intelligent optical sensor 
assists in avoiding walls 2 
and obstructions. Works [ij 


battle tanks actually 
pack a punch and a 
you will cop a 
mild electric 

shock if your tank 


tough cookie! 
Smash it, crash o. 
ft and rt still 

comes back for 
more. Every panel 





post to gpplennen you. : on the car is detachable and can gets a direct hit | 
manual cleaner, not replace it. ae miss-align, fly open or even come from your opponent. | 
e 179 off in a crash. Suitable for ages 10 up. ] | 





Red model also available GT-3202 
Scream Machine SPETA E -- 
Scare the daylights out of | Nicky the Remote Control Clownfish 
someone when you activate Nicky: the Remote Control Clownfish a E. 
the scream box. It will shriek 
one of six sounds out loud, and 
they won't know it is you pressing 


the button! , 
1 Q:?5 


Built to tackle 
NV E — | difficult terrain, 
$10 E- this versatile 


? will add colour and delight 
to your fish tank. 


It is a realistic looking fish. vehicle will get 
which can be manoeuvred / you through almost anything. It is actually Tae 


P hicles-in-one and will travel over land and, when the 
left, right, forwards b ia RN A 
3 (hy, wheels are released, it will skim across the water as a 



























or backwards. : UM i 
boat or dive under it like a submarine. 


SEE ri 








2, ae Sl > Requires 3 x AAA ; 
semote Controiied Gif IB > Machine batteries (not included) | 3 ae EOM oe D Bus 
Put a emilee on someone's - las $29.95 VENIE oes Gr nese sete 
dial! Just press the remote a | AN Lfd ; 
control for one of six amusing E P ’ à >» Mini Remote Control Yellow Submarine nemoe Can ned Hovereral i | 
giggles to get eveyone ‘ E I Due bor S really a very shallow-dra a 
| E popular demand, i designed to look like a hovercraft 
laughing. € RF have extended our remote 9 A "» 4 


It's not designed to operate on land, 
but on the water, itis a speedy little 
craft that is very manoeuvrable and 
will zip around the bath tub, pool or 
fish pond at surprising 





control range to include the mini 
remote control yellow 


s LI 
submarine! 


, Imp " over | L 4 prd Miz i na = 
y HHDIOVCU t IVIGUIEBI Have hours of fun making m 


SAVE 
$5 


WC 


the submarine chase the speed, The craft has an 
fish or why not play with it internal battery that 
in the bath tub or pool. Hours 


ge Sc | ~ A: is charged from the 
d DONT roan E - battery box supplied with 
ap ! Blue model also 


the package. 
di Metis GT-3045 x. Reauires 6 x AA batteries available 
| separately. Use our SB-2425 4 packs. 
$24.95 19?5 idi ap : 


= — — — 


Our t best fart machine 2] 
With twice as many realistic 
sounds as our regular model, 
this new fart box is sure to 

shock everyone at a party 
with disgusting 


realism. 4 9% i 
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LUXEON TORCHES WE — PARTY LIGHTING RANGF' 


1 Watt OFC | Disco Part 
Hasty, duty an, it's — Create your own m dance party atmosphere! Heaps of power! 


is lightweight and robust, ' Kcu Get your party started the right way Great for theatrical and effects 
: T y tout 2955 " 
Requires 3 x AA batteries ~ SAVE with some creative 


lighting, it includes an 
not included. $59.95 4 $30 = lighting to help set the 
— ——— 


adjustable mounting bracket, 
| mood. Just add music quick change gel holder, and an 
3W Luxeon LED Torch and you're set! All mains 800mm mains lead. 
The torch head rotes to change | powered, Kit contains: eGlobe not included. Cat SL-2974 
from narrow or to a wide angle EZEZ | «20cm mirror ball Use SL-2977 $34.95 
beam concentration. 8955 f *1RPM mirror ball motor. 
I Requires 3 x AA batteries. ePAR36 spotlight. 
ePAR36 globe. 
e4 x coloured gels for PAR36. 





























































Super bright! 
This features a super 

bright 75W flash tube and 
can be timed with music 
or independently, 
Designed for 

domestic use only 


uu. F 


Silver 5W LED Aluminium 1 
TIS LED emitter is the highest 
flux LEDs in the world delivering 
the brightest solid-state 'gnüngs 
solutions available. t 


Col ST-3338 


3 | 2955 


20 E 







Sturdy mounting! 
Lighting clamps are used for securing 
pinspot lights and accessories to Col. SL-2959 
lighting stands. Measures 
78(L) x 45(D}mm 





5 Watt Torch 


Finished in heavy duty $ 
| aluminum, it produces WX 
blinding white light. 
Requires 6 x AA batteries 

































Great for parties! 
Features a variable flash 
rate up to 10Hz, and is 
mains powered. Uses a 
Xenon flash tube, and 
measures 85(VV) x 50(H) 
x 125(D)mm m 
$29.95 ~< "SAVE 















Set the mood! i 
The advanced screw-cap globe holder j 
design, is much better than the older spring-clip 
style. The 245mm five-colour wheel and 
motor is easily mounted for EN 
installation. 

eGlobe not included 
Use SL-2964 $9.95 





This head torch is sure to 
outlast any conventional 
incandescent torch. 
Requires 3 x AAA batteries 





TELEPHONE> 1800 022 888 INTERNET> www.jaycar.com.au 


GIFTS & GADGETS 


The Amazing Flygun! 

Keep the kids entertained! 
The Amazing i 
Flygun is a safe, © 
fun, and effective ` 

method of killing ' | 
flies and 

mosquitoes. Launch 
the spring powered swatter at 
your target! It is safe, fun and 

really does work! 





SAFE 


7:95 


FOR AGES 8 
ty pa 


This lightweight handheld 

transceiver i5 suitable for all 

manner of professional and 

leisure activities. This is a quality UHF 
radio and, whilst just 0.5VV 

output, it is NOT a toy. Open 


field transmission range is up 
to an incredible 5km, with 
typical city range up to 1km. 


Was $39.95 Coat. DC-1010 





Four Zone Securit " ty Alarm System 

with Simple Two Wire Hookup GD | 
The alarm is so simple to set up that DIY 
enthusiasts will love it! 

All system 

components 

(sensors, sirens) 


are connected 
to the control 


unit via a 
two-core 
non-polar 

flat wire, h 
The unit has a built-in keypad with status LED and 
three modes or operation (Home, Out, Off). 

Supplied with: «Main control unit eTvwo PIRs 

eFour Door or Window contact reed switch 

eExternal Siren 

e240VAC Adaptor EGA 
50m two-core flat wire and clips 199% 
eScrew/wall plug packs 

eMain unit: 160(H) x185(VV) x35(D)mm 

eExtra PIR to suit LA-5476 $29.95 

3 Zone Wireless Home Alarm 

ideal for tennants! The 

system is supplied with a 

control panel equipped 
with keypad, anda = 
built-in siren, It in = 

also comes g B m 
with à 
wireless PIR, 

reed switch, 9 Bn button which operate within a 
50m range. There are also provisions for hard-wired 
expansion if desired. 

See our catalogue or website 

for full specifications. 

FOR INFORMATION AND ORDERING 
TELEPHONE» 1800 022 888 









| monitor, you can obtain 


INTERNET» www.jaycar.com.au 


Remote Controlled Massage | 
Seat Cover Pad j 


Don't wait until you get home for 
that well deserved massage this 
massage pad can deliver straight 
away! Designed to be used in the 
car, home or office, it is lightweight to 
take anywhere with you, It fits over 
most seats thanks to its elastic 
straps. It also has a built-in heater and 3 variable 


intensity levels to make your 
massage that much more E a as 
comfortable. li 49 
Intelligent Automatic Rubbish Bin 

Hands full? No worries! | 
Just wave your hand, foot, or 
whatever you can in frant of the — Te 
intelligent rubbish bin and the lid = 


will open automatically! It will 
also close back up again, so you 


never need to touch it. m 
T9 


23L capacity. 

Bathroom Scales with M SAVE 
Electronic Body Fat AREIS 300 i 
Do you know how much 
excess body fat you are 
carrying, or are you one of 
the lucky few who are within 
healthy limits. 

These excellent scales can be 


calibrated for use by 8 different i Sul 
people. The scales use 'body mena 
mass index’ to measure the 

F 959-95 





nudi 


—Á À 





body fat content of each person to 
within 0.5%. Requires 2 x CR2032 
batteries included. Was $89.95 


Wireless Intercom with 


Door Strike Release 
Open the door from 
anywhere! This great unit acts 
as an intercom, with a wireless 
receiver. Take it out the back, or 
around the house. It also has 
electronic door strike control, 
SO you can let your visitors in 
too! 


Downlight Style CCD Colour Camera 
Mot your conventional type 

camera. This 1/3" Sharp CCD 

camera incorporates a 

downright holder for flush 

mounting on any ceiling or flat 

surface. This camera is a perfect 

alternative to conventional Dome type 

cameras. It provides 0 - 90 degree 

adjustable pivoting camera head for securing that 


perfect angle. Holder is finished 
in polished metal giving a classy 

and stylish look. E249 
Weatherproof Colour Reversing 
Camera for Cars 
Reversing made safe! 
With the use of a screen or 








much better vision than 


otherwise possible. It mounts flush j V 
into your bumper bar or similar, and is 


powered straight from 12VDC. 
See installation article in 
April Silicon Chip. 


lonic Shoe Dryer 
Eliminate odours from your shoes Pus this 
innovative lonic Shoe Dryer. 
Pd 3 a 
e » G 


As you wear your shoes, the 
well as weather T Y D 
P 


dampness of your feet as 
conditions can cultivate 
" $2955 


a 


the growth of mould, fungus 
and other assorted microbes. 
Controlled by a micro-computer, it 
adopts an advanced ‘ionic breeze 
technology” which will neutralize the 
odour and eliminate the nasty growth. 


lonic Air Purifier 
Better overall health. 
This ionic air purifier 
is much more than 
just an effective 
odour removing air 
purification system, It silently fills the air 

with negative ions which research shows can. 
help promote good health and 
improve vitality. 








Negative lon Generator with Filter 


‘Create fresh clean air Cie 


— in your home or office 
= za with this air purification 
—————— ® system with negative ion 
== generator. Ultra modern in 
f design and with silent 
wmm o. this is possibly the 


world's thinnest air purifier, effectively capturing 


airborne pollutants and allergens to T1997. 
O95. 


Mi 


| 
I 


" 
tH 





Wi 


give you a healthy clean environment. 


RFID Access Control System 


No contact required! 
Control entry to 

a doorway, or IS 
an entire | 
building. The 
unit can be 

used ina 
network oi 

locks | | 

administered "= 

by a central location, or just to control access 
through a front door. It is 12V powered, so you can 
use it in remote locations, and the reader unit is 
splash proof. 

e5 RFID cards included. " $199% 
eN.O. and N.C. relay contacts. 


Realistic Dummy Dome Cameras 


Extremely realistic! 
Both models can have standard 


board cameras fitted to make 


them real working cameras. 


Corner Mounting 
Dummy Camera 


Metal 224 


mounting for 
stability. 

Dome Dummy Camera with 
Right Angled Bracket 
Highly noticeable for 
maximum deterrent. 










SOLAR POWER & MORE ^ 


| i NE 


Amorphous Type Solar Panels 
Very affordable! 


These are 

Amorphous | 

Silicon type solar N | 
panels offering | 
excellent quality, 

and value for money. | 













WE HAVE A MASSIVE | Small Solar Panels 
RANGE OF INVERTERS Ideal for charging SLA 


: batteries! 
Pure Sine Wave Inverters an 


Supplied with reverse current 
E | | E g 








diode, 2m lead with alligator 
clips. 





12V 1.26 Watt 
Great reliability! Pure Sine Wave inverters FE Ld 
provide a mains waveform that is much closer OW Be aware of cheap Amorphous solar panels which will 


to that of conventional mains supplies. This is 
much better and sometimes required when 
powering sensitive equipment, some 
switchmode power supplies etc 


Power Surge VDC VAC Cat. No. Price 


simply not give the claimed output power. All our panels 
will give claimed power at 33.5°S latitude, ie, Sydney. 
Amorphous power output gradually decreases over the 
years, unlike polycrystalline which do not. 


12V 4.5 Watt 
Cat. ZH-9018 | 
3995 
Voltage Power Cat No. Price 
150W  (300W) 12 to 230 MI-5080 $229 6 Volt 1 Watt ZM-9020 $29.95 
Suits battery chargers, fax machines etc 12 Volt 2 Watt ZM-9024 $39.95 


300W  (500W) 12 to 230 MI-5082 $289 | Smart Solar Battery Charger 
Suits laptops, lamps and fluorescents up to ee 12 Volt 4 Watt ZM-9026 $69.95 
In sunlight, it supplies 15V at around 12 Volt 10 Watt 7M-9030 $139.00 


300W, 34cm TVs etc 100-120mA of current 
500W (1000W) 12 to 230 MI-5085 $329 Re OnO 12 Volt 15 Watt ZM-9045 $199.00 


us power tools, laptops, microwaves, fap d 
enders, small fridges etc b ar 
1000W (2000W) 12 to 230 MI-5088 $799 | Dattery that's 
Suits Hi-Fi systems, computers, 68cm TVs, infrequently used 
lighting, fridges etc! 

1500W (2500W) 24 to 230 MI-5089 $999 
Suits large TVs, many power tools, lighting, 
computers and more 







































BP Solar 12V Polycrystalline Solar Panels 
Top quality panels at a great price! 

topped up. Its ideal Each panel has an array of 36 

for that second car, ) gi Polycrystalline 

ride on lawnmower, tractor, boat, etc, etc. It's cells, and can 
housed in a plastic case, and has an output lead to charge 12V 
cigarette lighter plug, with a LED. 7 batteries in virtually 


*Size 370(L) x 160(W) x 20(D)mm $49.95 ay e 
| iey are built 


20 Amp 12V Super Solar Panel Regulator a est, and 
esigned to 
With a massive 20 amp current handling, this withstand a 
| switchmode solar panel generator does 25mm hail 
not require a heatsink. It installs stone T TE n ea 
easily, is lightweight and features travelling at terminal velocity. They are mounted in an 
automatic operation, LED power anodised aluminium frame that is weather proof and 
Dis Pl an Sac aA corrosion resistant. See website for full details 
up to 99.2% amps, Not only - 
does the regulator switch the solar panel in and out a Warranty Cat Price 
depending on the battery voltage, the regulator will 10W 10 Year ZM-9060 $235 
disconnect the solar panel after approx Cat. HP-3126 20W 10 Year ZM-9062 $359 
20 minutes at night fall to prevent any 569% SOW 20 Year ZM-9069 $799 


losses into the panel overnight. s - 
s : Want to use Solar but Don't Know How? 


12V 5A Battery Charging Regulator We have books to help you! d 
| Solar Electricity | aw] 


for Solar Panels Find out everything you |€ot_BE1532 ||) ~ A 
Designed for efficiently charging | need to know about 3 495 j | : 
12V batteries using solar cells | solar systems ss ly Be 
rated up to 5-amps. Build Your Own Direct “| 
lt is easy to wire-up, prevents Charging rent A ta 

| : : ins charging systems for p 
battery discharge during low sunlight ^v UT pale Eble caer 


| and indicates charging and full eed rl 
battery conditions using a yellow and green 3mm LED 


respectively. Ideal for charging 12V SLA batteries from A TY : a al - 
solar panels up to GOW. 5-amp fuse and cat AA DSA a rack NNS Rechargeable batteries cp 
f Id - not lied 2095 | bx : 

use hold Eon e- OT SUBRE 29 These rechargeable batteries are supplied in 


12V Solar Battery Charging Regulator four-packs for convenience, and are 


| This charging regulator is suitable for charging 12V 
lead-acid batteries. |t is able to use 






Modified Square Wave inverters 









Great value! With a host of safety features 
such as overload & short circuit protection, 

dielectric isolation between the battery and 
secondary voltages and more. They all have 
excellent surge ratings and boast over 90% 
efficiency 


Power Surge VDC VAC Cat. No. Price 
100W (300W) 12 to 230 MI-5100 $39.95 
Suits battery chargers, small lights, and low 
power devices WAS $44.95 SAVE $5 

150W (450W) 12 to 230 M MI-5102 $48.95 
Suits battery chargers, fax machines etc! 
300W (1000W)12 to 230 MI-5104 $99.95 
Suits laptops, lamps & fluorescents up to 
300W, 34cm TVs etc WAS $119.95 SAVE $20 
400W (1200W) 12 to 230 MI-5106 $159.95 
Suits laptops, lamps & fluorescents up to 
400W, 54cm TVs etc 

400W (1200W) 24 to 230 MI-5107 $169.95 | 
Suits laptops, lamps & fluores to 400W, 54cm 

| TVs & more from 24V 

(600W (1500W)] 12 to 230 MI-5108 $249.95 
| Suits power tools, 68cm TVs, laptops, 
microwaves, small fridges etc 

800W (2000W) 12 to 230 MI-5110 $299.95 





























Suits power tools, 68cm TVs, blenders, small power from a number of sources AAA 900mAh 
fridges, microwaves etc including: a 12V solar panel, or a 
1000W(2500W) 12 to 230  MI-5112 $399.95 | filtered DC supply from 13,8V to AA 2,000mAh 


15V. Charging current and voltage are 
automatic, so it is ideal for charging batteries 
used in caravans, weekend houses and 
alarm system batteries. It also features 
reverse-current protection. 


Suits Hi-Fi systems, computers, 68cm TVs, 
lighting, fridges etc 

| 1500W (3500W) 12 to 230  MI-5114 $589.95 
Suits large TVs, many power tools, lighting, 

| computers etc 


i 


—— AA2400mAh 
19 Pkt 4 
Bulk Pack Alkaline Batteries 


These bulk packs represent 
excellent value for money. 

We have them made to the same 
specifications of those well known 
expensive brands advertised on TV, but at a realistic price 
With a shelf life past the year 2010 you cannot go wrong! 
AAA Alkalines Cat. SB-2331 Bulk Pk of 24 $12,95 
AA Alkalines Cat. SB-2330 Bulk Pk of 24 $12.95 
AA Alkalines Cat. SB-2332 Bulk Pk of 40 $19.95 










s You'll find this connector in many 4WD applications, boating, 
automotive and other industries. Supplied individually with a 
Current Poles Cat Price pair of contacts and rated to 600V. 
30 Amp 2 PT-4405 $5.95 
50 Amp 2 PT-4420 $12.95 
120 Amp 2 PT-4422 $28.95 
175 Amp 2 PT-4424 $537.95 


Els 


High Current Power Connector 
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Nite Ize accessories suit AA Maglites™ 
and small torches (not included). 


Bite Light Adaptor ip 
Simple but effective! 

| This attachment fits over the end of 

| your torch with a patented mouth 
piece to allow you to safely bite down | 
on it to hold the torch in place. It also 
Includes a neck VOD | 


Belt Pouch 

! Not your average belt pouch! 
Not only can you store your torch 
on your belt, but with real world use 
in mind it has a small pouch to carry 
two spare AA or AAA batteries. Made | 
from strong Nylon. 


7" Fibre Optic Adaptor 
Thin and flexible! 


it bend with this Fibre Optic adaptor. A small 
attachment fits right over the head of your torch to 
give you a flexible light source for inspecting in tight 
places. Imm diameter cable. iim 


29 [ca (ce ST3AI0 


LED Upgrade Kit for Maglites 
Better efficiency! Upgrade the bulb in your 
AA Maglite™ to this unit that has 3 

LEDs. Because LEDs are so 

efficient, you get four times longer 

battery life, and LEDs don't blow! 

This is the single 

best upgrade to a 

torch you can make! 


5mm Red 12V LED 500MCD 
The perfect LED for the car! 


At lasta Smm LED that can [Cat ZD-1784 | 
be used in a car that does / $1 .60 
not need a dropping resistor | 


10mW Green Laser Module 


Extremely bright! 
This laser module 
consists of a 10mW ge 

laser diode, lens, and driver PCB, Simply connect a 
3VDC supply, & you have a great high 
power laser. «Datasheet included. 
*Measures 65(L) x 11(diajmm. 















Laser Level with Tape Measure 


You'll love this laser 
level with tape 
measure. 
Use this 
tool to 
hang pictures, paintings 
or mirrors in your home, install shelving, lay tiles 

etc. The range of the laser line projects up to 6m 
indoor and covers an arc of 45 and 90 degrees. The 
unit incorporates a horizontally spread laser to create 
illuminated guide lines along walls, horizontal and 
vertical levels. It also includes a handy [Cat ST-3113 
2.bm tape measure as well as a ruler 
on the side. 






"SETS CUT PEU ELTE 
ELEPHONE> 1800 022 888 






4 Channel USB Datalogger 


No more serial! 

Record DC and slow- 
moving signals over very 
long periods. It connects 
to a PC via the USB port to 
display real time information, 
as well as record it. No 
additional power is required, There are four 
DC-coupled input channels, monitored at up 
to 100 samples/second (globally). It 
has a host of great features,-just 
check out our website 


BUY THIS: 
Goot Antistatic Temperature 
Controlled jeu Station 
































temperature 


properties make it 
ideal for all sorts of 
soldering work. 
GET THESE FREE: 
Metal Desolder Tool 


| anumber of colours. 


Soldering Iron Tip Conditioner 


solder ag Iron Tip Cleaner $$ 5 


Lead Free Solder 
Works just as well as 
ordinary solder but 
contains no harmful lead. 
Supplied on a 45bgm roll with 
handy cover and available in 


Cat. N$-3084] (Cal, NS3082 
Duratech Temperature Controlled 
Soldering Station 
Very affordable! 
It features a high 


quality ceramic 
heating element for 


NS-3082 0.9mm dia. 
NS-3084 1.0mm dia. 


temperature control, 
adjustable between 


for long periods. It is a great station, 
so check our website tor details. 


The soldering pen 
lightweight so it 
is comfortable 


RS-232 DMM 


Features a groovy blue backlit 
screen, and a host of features. 
Includes optical RS-232 computer 
interface and PC software to store 
measurements on your home, 
workshop, or notebook computer 
for later analysts. Please see our 
website or catalogue 
for full specifications. 
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Attn: All You Tim The Toolmen" 
(The Wealthy Ones Anyway) @B i 


We now stock the US-Designed 

Grabit damaged screw removal Mes 

tool, but BOY it's expensive! ! 

What it does. If you have 

a typically, (out not necessarily) @ a 

countersunk screw that is 

slotted, Phillips, Posidrive, 

Torx, Tri-Wing, tamper 

resistant, etc that is totally 

stripped out, this product will get it out - even if the 
head is totally hollow! All of us “Tims” have 
experienced this! The extraction bit consists of a 
burnishing bit that basically preps a tapered hole in 
the screw head. You turn the bit around with the 
extractor bit out, reverse the cordless drill direction 
and the extractor bit bites into the prepped hole 
with tremendous force, Works equally well on 
brass, steel, stainless screws etc. The TD-2059 
consists of two 1/4" hex drive bits that cover 
screws from #6 to #14 gauge. In days when a 12V 
cordless drill can retail for $25 this ] 
product may seem expensive. 

What it can do for you is priceless. 


Super Bright 1 Watt LED Star Modules 
These LEDs are just as bright as the leading 
brand but cost a whole lot less. 

They are increasingly finding their way into general 
and architectural lighting applications and with a 
service life of 100,000 hours. They provide up to 25 
lumens per watt and are available in 





Super Bright 1 Watt Super Bright 3 Watt 


LED Star Module - Red LED Star Module - Red 
Cat. ZD-0500 Cat. ZD-0520 

Super Bright 1 Watt Super Bright 3 Watt 
LED Star Module - LED Star Module - 
Amber Amber 

Cat. ZD-0502 Cat. ZD-0522 

Super Bright 1 Watt Super Bright 3 Watt 
LED Star Module - LED Star Module - 
Green Green 

Cat. ZD-0504 Cat. ZD-0524 

Super Bright 1 Watt Super Bright 3 Watt 
LED Star Module - Blue LED Star Module - Blue 
Cat. ZD-0506 Cat, ZD-0526 

Super Bright 1 Watt Super Bright 3 Watt 
LED Star Module - LED Star Module - 
White White 

Cat. ZD-0508 Cat. ZD-0528 

Super Bright 1 Watt Super Bright 3 Watt 
LED Star Module - LED Star Module - 
Warm White Warm White 

Cat. ZD-0510 Cat. ZD-0530 
Collimator 


A collimator is an optical device which is designed 
to produce a light beam in which the the rays are 
parallel, or at least very near parallel. 

While we normally consider LEDs to be very focused 
in terms of light spread, in many applications there is 
still a vast quantity of "wasted" light spread. Jhis series 
of collimators are designed to suit our Star LED 
modules (lambertian LED models only) and are 
manufactured from quality optical components. 

3 different viewing angles are available: 


Collimator - 10° 
10° Viewing Angle 


Collimator - 15° 
15° Viewing Angle 


Collimator - 25° 
25° Viewing Angle 



















WE’RE STILL #1 FOR KITS 


Pro-Series 5 Stereo Power Amp Kit Wireless Basketball Scoreboard Kit 1 


Dr Video Kit Mk11 
Suberb amplifier EXCLUSIVE TO JAYCAR! 







AE vices for home Cinema! This kit enables you to make a full-sized electronic 
Ref: Silicon Chip One Final Time - scoreboard, in particular for Basketball but also 
oe ‘04 We have made 1 adaptable for netball and other games. 

final batch of Pro- Ref: Silicon Chip 


Movie companies 
deliberately tamper with T 
the video signal to restrict ` 
copying. Get the picture | 
you paid for and strip out these annoying 


March/April/May udis 
2005. It can be HOME AWAY 


built for a fraction 
of the cost of 


Series 3 Stereo 

Power Amp Kits. 
Once these are : 
gone, that is the end — 





GAME PERIOO 










of this great amp. commercial 

SS from composite or S-video. We supply a superbly illustrated and thorough equivalents and 
mt i EGE case punels e construction manual that takes you through step by has a completely 
Slo gotromeloen erem step! The Pro 3 is supplied absolutely complete with wireless scoring 

i professionally prepared paneling, pre-lined PCB s, console that can 
USB Power Injector high-quality high-current wiring plus all specified control one or multiple score- 
A power boost for your USB port! componentry, Output power is 185W RMS x 2, 8ohm__ boards. You can mount the score- 
Refer: Silicon Chip and 255W RMS x 2, 4 ohm with a boards high up in the court, plug it YA 
October 2004. THD at 0.008% at 180W RMS. "ei KA-1760 in to a 240VAC power point and then 
If you have a lot of See our catalogue for full specs. $599 control them from a table courtside with no messy 


wiring, It features Home/Away team scores 0 to 199, 
game period, countdown time, Home/Away time and 
the addition of a new 'foul' feature. It measures 900 x 
600mm and comes with all pre-cut scoreboard 
woodwork, screen printed face, display filters, 
mounting plates, pre-programmed microcontroller, 


peripheral devices 
running from your 
computer, they may 
be trying to draw 
more current than your 
USB port can provide. 


Speaker Bass Extender Kit 
Ref: Silicon Chip April 2005. 
Most audiophiles know that 
loudspeaker enclosures have _ 
a natural frequency rolloff 






This project will allow full i which is inherent in their design. printed circuít boards, 2.4GHz transmitters & receivers, 
current draw no matter how many peripheral The Bass Extender kit boosts the level of the pre-punched control console with special piezo end-of- 
devices you are running. It uses an external power bass to counteract the natural rolloff of the enclosure, game quarter sounder, and all electronic [Cat KC-5408 

supply to tap into the existing line, producing rich, natural bass, It gives an extra octave OT components to make one scoreboard, $799 | 


effectively boosting 
the available current. 





response, and is sure to please even [Cat. KC-5411 Extrá Srorebo Available 
the most avid audiophiles. | $10.95 oards | - M 
eKit supplied with PCB, and all 19 Contains everything included in the original kit without 


YOUR LOCAL JAYCAR STORE Eron e ponei, parts for the control console. Cat. KC-5409 $649 


MCCC Driveway Automatic Entry Sensor Kit 5m IR Li ight Barrier Kit «B 
Tl 


"x uud ECTS Te Exclusive to Jaycar Ref: Silicon Chip Nov 04 Excellent functionality! 
ury 9] This kit indicates via LED when the 
Alexandria Ph (02) 9699 4699 | Automactically open your electronic 4 

| gates or automatic garage beam is broken. Includes PCB, IR 
Bankstown Ph (02) 9709 2822 : 4 RX/TX diod 
Blacktown — Ph(02) 9678 9669 | dooras youapproachin — *« (. Ed 
Bondi Junction Ph (02) 9369 3899 | your vehicle, without Ema magnifying lens & all 
Brookvale Ph (02) 9905 4130 | the use of remote controls! mmi electronic components. 
Campbelitown Ph (02) 4620 7155 | it (ses a large coil sensor to detect moving 


Eri Ph (02) 4365 3433 | 
HORSE Ph (02) 9476 6221 | metal (eg a car chassis), which reduces false Component Video to RGB 
Newcastle Ph (02) 4965 3799 | alarms from animals and people etc, Kit Converter Kit The SHORT CIRCUITS 


Parramatta Ph (02) 9683 3377 | supplied with PCB, silk screened machined Ref: Silicon Chip May 2004, LEARNING SYSTEM 


Penrith Pa (02) 2721 i da aci ih Cat. KC-5402 | Top quality home cinema is increasingly | The Short Circuits learning system 
St. Leonards Ph (02) 9439 4799 n 3 $179 common in many houses. is a great way to learn 
















Sydney City 2) p ZA iod electronic components, The best quality electronics. It is fun, informative, 
Wollongong. Ph (02) 4226 7089 "us Bee a prd yguupurd greg: 

T LL Luxeon Star LED Driver Kit OTa, dir T CEN projects along the way. Here is just 
Coburg Ph (03) 9384 1811 | Refer: Silicon Chip May 2004, evens s aos Rd one from Short Circuits 3... 
Frankston A 3781 4100 | | eon high power LEDs a Component essi eM ^A | ; i 
Geelong 5221 5800 aresonetot the i Video. It is better | Guitar Practice 
Melbourne h (03) 2663 2030 brigh ; i than RGB, and outstanding against "* Amplifier Kit 
Ringwood Ph vee ae eet S-Video or composite. So if Component mpiner NI 
Springvale — Ph (03) 9547 1022 | LEDs ee P p Don't th 
Sunshine Ph (03) 9310 8066 | available Video is the best on offer, how do you take on tannoy the 
: 28 —— M advantage of it when your projector or neighbours! 

| Aspley Ph (07) 3863 0099 1 plasma TV only have an RGB input? This unit | It has a 
Brisbane - oh (0 ) i 0777 will convert the Component Video signal guitar type 
| Gold Coast - Mermaid Beach They offer up to 120 lumens per unit, and will P m ub m 5 E RÀ m RD input socket, 
| I Ph (07) 5526 6722 | last up to 100,000 hours! This kit allows youto — ' NM Ls peal eee - n NGA De small 
nod P 07 Sasi A06 power the fantastic 1W, 3W, and 5W Luxeon you with fantastic reproduction with minima! | speaker, and volume control. It 
AUSTRALIAN CITTUERTUATUEEE| Star LEDs from 12VDC. This means that you cis gesiatons Neu po clie EE CREE sounds great! Kit supplied with 
ah silk-screened and punched panels, colour PCB, speaker, socket, and all 


Canberra 02) 6239 1801 | can take advantage of what these fantastic 
TASMANIA » LEDs have to offer, and use "Ex | coded RCA sockets, 9VAC 


them in your car, boat, or 
' caravan. 


mains plugpack, and all 
electronic components. 





electronic components. 
Instructions are in the 142) 
Short Circuits 3 book. 





Adelaide Ph (08) 8231 7355 


Clovelly Park . Ph (08) 8276 6901 Universal Voltage Switch Ki Infrared Remote Control Tester 
| niversd 9 age witch Kat Check your IR remote on an oscilloscope! 
NORTHERN TERRITORY Automatic device switching! Refer: Silicon Chip January 05. 


f When a remote control stops working, the 
NEW ZEALAND ! cooling systems, fans, first thing we usually do is change the 
Hamilton Ph (07) 846 0177 | and more trom batteries right? That usually solves the 


Newmarket =- IPS 377 6421 | 8009015- This can : p problem, but what if it still won't work? The = 


Glenfield - Auckland include temperature ‘ie days of flashing operation LEDs on most TV and HiFi remotes are — |Cat. E 
Ph (09) 444 4628 | Sensors, throttle position gone, so the only real way to diagnose a fault is with the remote 929: 
Wellington Ph (04) 801 9005 | sensors and more. KC- control tester. It lights an LED and sounds a buzzer when an IR 


Christchurch Fh a a Kit includes PCB and all code is detected, and'also has an auxiliary output to connect it to an oscilloscope 
SER ero iii electronic components. for further analysis. 


Ph(08)8948 4043 | Use it to trigger 
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Interesting circuit ideas which we have checked but not built and tested. Contributions from 
readers are welcome and will be paid for at standard rates. 








REG] 7805 


+5V 
LCD PANEL 





I4 TT 
i | QUI. 


orn 
| M | LE | 


NOTE: Q2 & Q5 MUST BE MOUNTED ON A HEATSINK Q5 2W 


Operation of the negative side of - 





(VR1) and a 2kQ panel-mounted pot 


Discrete dual-tracking 
power supply 


This DC power supply boasts 
dual 0-15V outputs with up to 1.5A 
current handling capability and in- 
cludes over-current protection. 

A 12VAC transformer provides 
input power, which is half-wave 
rectified by diodes D1 and D2 to 
feed the positive and negative rails. 
Two 4700uF capacitors provide bulk 
filtering. 

‘Transistor Q1 acts as a constant 
current source for ZD1 to help en- 
sure a stable 7.5V reference with 
varying rail voltage. The LED and the 
180Q resistor in the emitter circuit 
determine the current. Select a LED 
with a forward voltage of about 2.4V 
and alter the resistor value if neces- 
sary to get close to 10mA through 
the zener diode. 

The 7.5V reference feeds the top 
of an adjustable voltage divider 
network, comprised of a trimpot 

^e 


siliconchip.com.au 





(VR2). The trimpot can be adjusted 
so that the maximum output voltage 
is 15V when VR2 is at its maximum 
position. 

The wiper of VR2 feeds the non- 
inverting input (pin 3) ofop amp IC1. 
The gain of the op amp is set to 2.2 by 
virtue of the 12kQ and 10kQ resistors 
connected to the inverting input. Its 
output (pin 6) drives the base of a 
series pass transistor (Q2), which is 
effectively inside the feedback loop. 
This means that with 6.8V applied to 
the non-inverting input, the voltage 
at the output of the supply should 
be close to 15V. 

Over-current protection is provid- 
ed by transistor Q3, in conjunction 
with an 0.470 series resistor. When 
the load current reaches 1.5A, the 
voltage drop across the resistor is 
about 0.7V, causing Q3 to conduct. 
This diverts current away from the 
base of Q2 and so reduces the output 
voltage. 





the supply is much the same. The 
two transistors (Q4 & Q5) are com- 
plementary types and the inverting 
(rather than non-inverting) input of 
the op amp (IC2) is driven from the 
reference voltage. 

As the two op amps are connected 
together via a common 10kQ resis- 
tor in their feedback networks, the 
positive and negative rails track one 
another very accurately. Out of a se- 
ries of units built using 1% tolerance 
resistors in the feedback networks, 
the worse case tracking. accuracy 
recorded was +40mV. 

If desired, an LCD panel meter can 
be used to display the positive out- 
put voltage. A separate +5 V regulator 
(REG1) provides power for the meter, 
while a resistor string incorporating 
a 200Q trimpot (VR3) divides down 
the output to meet the +200mV FSD 
meter specifications. 

Rod Smith, 

Bendigo, Vic. ($45) 
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Cireult Notebook — Continued 


DS18B20 
TEMP 
SENSOR 

~ DQ 
5 GND 


SERIAL 
PROG. 


PICAXE-controlled 
bird brooder 


This ingenious design controls the 
temperature in an icebox (an “Esky” 
or similar) so that it can be used as 
a bird brooder. 

The circuit is based around a 


62 SILICON CHIP 


PICAXE-18X microcontroller, which 
maintains a set temperature in the 
icebox by controlling a Peltier mod- 
ule. A temperature sensor in the 
icebox provides feedback, while two 
7-segment displays give the current 
or set temperature, which is alterable 
via two pushbutton switches. 


TO PELTIER 
MODULE 







Looking first at the temperature 
readout part of the circuit, the two 
7-segment LED displays are driven 
by 4511 display drivers (IC2 & 
IC3), in turn driven by four outputs 
(OUTO-OUTA) ofthe PICAXE micro. 
The data inputs to these ICs are tied 
together and alternately enabled by 


siliconchip.com.au 


ee mea. 


ae dU 





' Bird Brooder 


' bO is the temp value from DS18B20 
' b4 is the current temperature 

' b5 is the desired temperature 

' b6 is the displayed temperature 


'b7 is used to allow peltier to continue through the display routine 


low 4 
high 4 





' b11 is used by the display routine low 5 
' b12 is used by the display routine high 5 
| return 
initial: 
D5 = 30 ‘sets the initial desired temp switchup: 
main: let b6=b5 
gosub temp gosub display 
gosub action pause 300 
gosub display let b5 = b5+1 
gosub switchcheck let b6=b5 
goto main gosub display 
pause 300 
temp: goto switchcheck 
pause 1000 
readtemp 2,b0 switchdown: 
pause 1000 
if bO >127 then undertemp let b6=b5 
ifbO >45 then overtemp gosub display 
b4=b0 ‘make the calculated temp the current temp pause 300 
b6=b4 ‘make the current temp the displayed temp let b5 = b5-1 
return let b6=b5 
gosub display 
undertemp: pause 300 
b4 = 00 ‘if temp is below zero than make zero goto switchcheck 
b6 = b4 'use this value for display purposes 
return peltiercold: 
low 7 
overtemp: pause 100 
b4 = 45 'if temp is above 45 degree’s than make 45 high 6 
b6 = b4 'use this value for display purposes let b7=64 
return return 
action: peltierhot: 
if b4<b5,then peltierhot low 6 
if b4>b5 then peltiercold pause 100 
if b4=b5 then peltiernil high 7 
return let b7=128 
return 
switchcheck: 
if pind = 0 then switchdown ‘pin normally pulled high peltiernil: 
if pin7 = 0 then switchup ‘pin normally pulled high low 6 
return pause 100 
low 7 
display: pause 100 
symbol bDecimal = b6 let b7=0 
symbol bTensNibble = b11 return 


symbol bUnitNibble = b12 


the OUT4 and OUTS port bits. 

The desired temperature is set 
with pushbutton switches S1 & S2, 
which are connected to port inputs 


siliconchip.com.au 


INO & IN7. The switch inputs are nor- 
mally pulled high via 1kQ resistors, 
so if either S1 or S2 is pressed, the 
respective line is pulled low. 


let pins = b11+48+b7 


let pins = b12+48+b7 


bTensNibble = bDecimal / 10 
bUnitNibble = bDecimal // 10 


'dislay 2 to be latched 


‘display 1 to be latched 


if b5 = 45 then switchcheck 'wor't allow countup beyond 45 


‘increment one per subroutine 
‘let the desired temp be the displayed temp 
‘display incremented value 


if b5 2 0 then switchcheck ‘won't allow countdown below 0 


‘decrement one per subroutine 
let the desired temp be the displayed temp 
‘display decremented value 


‘ensure the heat is off before 


‘turn on cool 
‘used to keep pin high during display routine 


‘ensure the cool is off before 


‘turn on heat 
‘used to keep pin high during display routin 


'ensure cool is off 
'ensure heat is off 


‘used to keep pin low during display routine 


The Peltier module is driven 
with four power MOSFETs (Q5-Q8) 
arranged in a classic H-bridge con- 

continued on page 65 
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Cireult Notebook = Continued 


Electronic 
Nim game 

Nim is a two-player game of 
strategy in which players take turns 
removing objects from a heap (tra- 
ditionally pebbles or matches). The 
players must take between one and 
an agreed-upon maximum number 
of objects per turn. The player left to 
pick up the last item is the loser. 

Many variations on this basic set 
of rules can be applied. For exam- 
ple, the last to pick up could be the 
winner, or the heap could be built 
up rather than dismantled, with 
the last to place an object being the 
winner — or loser! 

Here’s an electronic version of 
the game that supports all four of 
these variations, using a 2-digit LED 
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display instead of physical objects. 
The displays are driven by 4511 de- 
coders/drivers, which receive their 
data from two 4029 counters. 

Initially, up or down counting 
mode is selected with toggle switch 
S4. The display is then cleared by 
pressing switch 53, which loads 
both counters (IC2 & IC4) with 
Zero. 

To get a random number of 
"objects" (ie, a random count) at 
the start of the game, switch 52 is 
pressed. This places the 555 timer 
(IC1) into astable (free-running) 
mode and causes it to produce a 
rapid train of pulses at the clock 
(CP) inputs of the two counters. 
A value of 39 was chosen as the 
maximum count, which is enforced 
by the connection of two most 






D1-D4: 1N4148 


significant bits of the tens counter 
(IC2) back to the parallel load (PL) 
inputs via diodes D3 & DA. 

The display count can be incre- 
mented or decremented (depending 
on the position of 84) by pressing 
switch S1, which generates a nega- 
tive-going pulse at the trigger input 
of the 555. With the timer now in 
monostable mode, a single 110ms 
(approx.) positive pulse is generated 
for each switch press, clocking the 
counters and sounding the piezo 
buzzer. 

People with a mathematical bent 
can work out a winning strategy and 
then show off by playing the game 
by ear— once they know the starting 
number on the display! 

A. J. Lowe, 

Bardon, Qld. ($45) 
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Trickle charger 


uses optocoupler 


This novel NiCd/NiMH battery 
charger provides a constant charging 
current and over-voltage protection 
using little more than a Darlington 
transistor and an optocoupler. 

When the voltage drop across 
the 27Q resistor (R1) equals the 
base-emitter forward voltage of 
optocoupler plus the forward volt- 
age of D2 (about 1.2V in total), the 
optocoupler transistor conducts. 
This reduces the base current ofthe 
series pass transistor (Q1), thereby 
maintaining the collector current at 
about 44mA (1.2V/27Q = 44mA). 

Should the voltage on the anode 


As you can see, we pay good money 
for each of the “Circuit Notebook” items 
published in SILICON CHIP. But now there 
are four more reasons to send in your 
circuit idea. Each month, the best contri- 
bution published will entitle the author to 
choose the prize: an LCR40 LCR meter, 
a DCA55 Semiconductor Component 
Analyser, an ESR60 Equivalent Series 
Resistance Analyser or an SCR100 
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atributo And Choose Your Prize 
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of D1 increase above the forward 
voltage of the LED in the opto- 
coupler plus the reverse voltage 
of the zener diode (about 12.5V 
in total), the LED will illuminate, 
causing the optocoupler transistor 
to saturate. This pulls the base of Q1 
towards ground, switching it off. 

Note that Q1 must be a high-gain 
Darlington transistor due to the low 
current handling capabilities of 
the optocoupler. D1 prevents the 
battery from discharging through 
OPTO1 & ZD1. Both current and 
voltage levels can be altered by 
changing the values of R1 and the 
zener diode. 

Chris Baker, 

via email. ($40) 








Thyristor & Triac Analyser, with the 
compliments of Peak Electronic Design 
Ltd www.peakelec.co.uk 

So now you have even more reasons 
to send that brilliant circuit in. Send it 
to SILICON CHIP and you could be a 
winner. 

You can either email your idea to 
silchip  siliconchip.com.au or post it to 
PO Box 139, Collaroy, NSW 2097. 


7 
- 
Y ae 
mm Hee mem mmm mE mE v — M e E -—-e— eS ee È 





PICAXE-controlled bird 
brooder . . . from page 63 


figuration. Four small-signaltransistors | 
(Q1-Q4) level-shift the 5V logic outputs | 
from the PICAXE in order to switch 12V 


| at the gates of the MOSFETs. 


When both outputs (OUT6 & OUT7) | 
from the micro are low, the Peltier mod- | 
ule is off. If OUT6 is programmed high, 
Q1 conducts, pulling the gate of the | 
MOSFET (Q5) towards ground. Being a 
P-channel type, the MOSFET switches | 
on, connecting the positive (+12V) rail 
to one side of the Peltier module. 

On the other side of the bridge, the 
low voltage on the collector of Q1 also 
causes Q2 to conduct, which in turn 
drives the gate of Q6 high. Being an 
N-channel MOSFET, it switches on, 
completing a current path to ground for 
the Peltier module. 

Thus, if OUT7 were low rather than 
OUTS, the polarity of the voltage applied 
to the Peltier device would be reversed, 
causing cooling, rather than heating (or 
vice-versa, depending on how the Peltier 


device is connected). 


Of course, OUT6 & OUT7 must never 
be programmed to be high at the same 
time. Doing so will short-circuit the 


| supply rail and may destroy the MOS- 
FETs! 


Temperature in the Esky is sensed 
with a DS18B20 digital temperature 
sensor. The PICAXE program con- 
tinually monitors the temperature and 
compares it with the user-programmed 
value to determine if heating or cooling 
is required. 

The prototype was constructed in 
three parts. A display board carries the 
two pushbutton switches, 7-segment 
LED displays and drivers; a power 


| control board carries the H-bridge MOS- 


FETs and related switching logic; and 
a main board carries the PICAXE-18X 
and power supply circuitry. Connection 
between the display and main boards 
is accomplished with a short length of 
10-way ribbon cable. 

The circuit requires a hefty 12V DC 


| power source. This could be supplied 


from a car battery or heavy-duty mains 
adaptor, with the rating dependant on 
the requirements of the Peltier module. | 
Alternatively, a supply could be built 
using a 9VAC mains transformer and 
diode bridge of appropriate ratings. 

David Crowley, 

Toowoomba, Qld. 
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Check your blood alcohol level beforetyou drive. 
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The courts are full of people who thought they were fit to drive after 
having *a couple of drinks". This simple little project will give you a 
good indication of alcohol on your breath - and therefore your blood 
alcohol concentration (BAC). It's up to you then to make the right 
decision and get a cab home instead! 


fluence of even: a small amount 
of alcohol it is certain that your 
driving will be impaired. 

Reaction times will be extended and 
while you may feel confident to drive, 
anything that occurs requiring a judge- 
ment decision may lead to disastrous 
consequences. 

For Learner and Provisional drivers 
in NSW at least, there is virtually zero 
tolerance for having any blood alcohol 
levels. With this in mind, being able 
to detect small amounts of al- 
cohol on your breath would 
be quite useful. 

The SILICON CHIP Alcohol 
Level Meter can be used 
to detect and display the 
presence of alcohol on your 
breath. And it operates with 
sufficient sensitivity to detect 
blood alcohol levels below the 
critical 0.05% concentration. 

Before we go any further, though, 
let’s get one thing straight: this unit 
does not and can not replace the highly 
calibrated devices used by the Police. 


[: you drive when under the in- 
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Therefore it must not be used to make 
the decision to drive or not to drive 
based on an “under .05” or “over .05” 
reading. Our advice would be —if you 
drink, don't drive! 


Our Alcohol Level Meter 


Housed in a small ABS case, the 
circuit consists of a proprietary al- 
cohol sensor which drives a 10-LED 
bargraph display. The higher the pro- 
portion of alcohol sensed, the higher 
the display reads. 


Warning 





con 





Don’t be concerned about the rela- 
tively small number of components on 
the PC board, nor the large number of 
unused holes. This simple level meter 
doesn’t need any more components. 





aeea n 





Furthermore, this particular PC board 
has been designed for more than one 
project — it has already served us in 
the recent “Bilge Sniffer” (September 
2005). 


The sensor 


The alcohol sensor itself, which 
protrudes through the case lid so that 
it can be blown into, is encapsulated 
in a plastic button-shaped housing 
with a stainless steel mesh covering 
over the open end. 

Inside is a heater that is 
used to heat up an aluminium 
oxide ceramic tube, itself 
coated with a tin dioxide sen- 

sitive layer. Resistance across 
the electrodes attached to 
the sensitive layer decreases 
with increasing alcohol con- 
centration — that is, it is an 
inverse relationship. 

The change in resistance from the 
sensor is converted to a voltage by a 
resistive voltage divider across the 
supply voltage. This is then displayed 
using the LED bargraph, controlled by 
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an LM3914 bargraph display driver. 

Fig.1 shows the internal arrange- 
ment of the LM3914. It comprises 10- 
comparators that monitor the voltage 
applied to pin 5. 

The comparator's positive inputs 
are connected to 10 series-connected 
resistors between the RLg and RHI 
inputs. The idea is to connect the 
RHy input to a voltage source and RLo 
either to ground or a raised voltage if 
you wish to measure a range of voltage 
that starts above ground. 

The resistor string sets each compa- 
rator input at a different voltage. So 
for example, if RHy is at 1V, then the 
lower comparator will have 100mV at 
its positive input. The second compa- 
rator will have 200mV and so on until 
the top-most comparator will have the 
full 1V at its positive input. 

As the input voltage at pin 5 goes 
above the 100mV level, then LED1 will 
light. Above 200mV, LED2 will light 
and above 300mV, LED3 will light. 
This sequence will continue, with LED 
10 lighting when pin 5 is at 1V. 

RH; can be set to a voltage using 
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The Micon Tevel Meter 
mounted inside its case, 
fitted with a suitable 
length of figure-8 cable 
and a cigarette lighter 
plug. Keep it in the 
glovebox — just in case! 





Here’s what is inside the box: not much to it, is there? The alcohol sensor itself 
is on the bottom left, mounted high on PC stakes and wires so that it can peek 
through the case lid. The LED display is also mounted at the same height. 
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* R1+ R2 DETERMINE LED BRIGHTNESS 


Fig.1: inside (and outside) the LM39 14 LED bargraph driver. Its sole purpose | 
is to drive a string of LEDs according to the level of the input signal. 


the 1.25V internal voltage reference 
provided between pins 7 and 8. The 
resistor placed between pin 7 and 
pin 8 sets the brightness of the LEDs. 
LED current through each LED will be 
approximately 10 times the current 
that flows through R1. This current 
also determines the voltage at pin 
7 because it determines the voltage 
produced across R2. 

We set R1 at 2.7kQ so that a 
1.25/2.7kQ or 463A current flows 
through R1. LED current is therefore 
around 4.6mA. The 463L.A also flows 
through R2 (3.9kQ in our circuit). 
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Voltage at pin 8 is therefore 4634A 
x 3.9kQ or 1.8V. Adding this 1.8V to 
the 1.25V reference, we obtain 3.06V 
at pin 6. 

Therefore, our comparator resistive 
string is set to operate over a nominal 
3.06V and with about 300mV divi- 
sions between comparators. 

Pin 9 of the LM3914 sets the LED 
mode to either dot or bar mode. It 
can be left open so that the LEDs 
light up individually, with the lower 
LED switching off as the higher LED 
switches on (dot mode). If pin 9 is 
connected to pin 3, then the display 


operates in bar mode where the lower 
LEDs remain lit. 


The circuit 


The circuit for the Alcohol Level 
Meter is shown in Fig.2. There is not 
too much to the circuit, with IC1 used 
to drive the LEDs as described above 
and the voltage from the alcohol sen- 
sor applied to pin 5. 

One of the electrodes from the sen- 
sor connects to the 5V supply and the 
other to the VR1 calibration resistor 
and series 100kQ resistor. In opera- 
tion, the sensor electrodes present a 
certain resistance at various alcohol 
concentrations and this resistance 
sets a voltage due to the divider action 
of VR1 and the 100kQ resistor. Typi- 
cally, the voltage is around 2V at the 
now-standard 0.05% blood alcohol 
concentration. 

The sensor is heated via the 5V sup- 
ply passing current through the heater 
coil. The coil has a 33Q resistance and 
so current draw is around 150mA. 
Combine this with the LED current 
of up to around 50mA (in bar mode) 
and there is a current requirement of 
up to 200mA. So battery operation is 
not a good idea. 

Power for the circuit is provided 
from a 12V supply. This can be from 
a car's cigarette lighter socket, a 12V 
bench supply or a 12VDC 500mA 
plugpack. The supply is reverse po- 
larity protected using diode D1 and 
protected from transient voltages us- 
ing a series 10Q resistor and the 16V 
zener diode, ZD1. 

The 100uF capacitor filters the 
incoming voltage. REG1 regulates 
the voltage down to 5V for the sensor 
and IC1 supply. Two 10uF decoupling 
capacitors are included for the output 
of REG1 and the LM3914. 


Construction 


The Alcohol Level Meter is con- 
structed onto a PC board coded 
05109051 and measuring 123 x 60mm. 
This is housed into a plastic UB3 box 
measuring 130 x 67 x 44mm. The 
board is held in place on indents in 
the side wall guides — no screws are 
used. For this reason, the corners of 
the PC board have to be shaped (“con- 
caved”) so that the PC board can fit 
into the box. 

Power is connected via a figure-8 
lead that either attaches to a cigarette 
lighter plug or a DC line socket. 

Begin construction by checking the 
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PC board for any defects. 

Solder in the resistors first, making 
sure the correct value is placed in the 
shown position. You can use the ac- 
companying resistor colour code table 
to check values or use a multimeter. 
When installing the regulator and IC, 
make sure they are oriented correctly. 
A heatsink attaches to the regulator 
using an M3 x 10mm screw and nut. 
The heatsink flanges protrude toward 
the edge of the PC board. 

When mounting the electrolytic ca- 
pacitors and diodes, these too must be 
oriented with the correct polarity — re- 
fer to the overlay diagram. Terminals 
for the power connection and trimpot 
(VR1) can also be installed now. 

The sensor itself can be mounted 
either way around, as the pin connec- 
tions are symmetrical. It is mounted 
so that the top of the sensor is 30mm 
above the PC board, on PC stakes and 
lengths of tinned copper wire (resistor 
lead offcuts are ideal). 

The LED bargraph has long leads 
and can mount directly on the PC 
board with the top of the display also 
at 30mm above the PC board. 

Drill a hole in the box lid for the 
sensor and make the rectangular slot 
for the LED display using a series of 
holes along the required area, filed to 
shape. Also drill out a hole in the side 
of the box suitable for the wiring entry 
to the power screw connector. 

We used a length of figure-8 wire 
and a cigarette lighter plug to supply 
power. Alternatively, a DC line socket 
could be mounted on the side of the 
case and either a plugpack (for mains 
operation) or a power lead fitted with 
a matching DC plug could be used to 
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st ALCOHOL LEVEL METER 


D1 1N4004 
100 x ya UV 
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Fig.2: it's easy to build because there is so little in it. But it does a good job at 
detecting the amount of alcohol on your breath. 





connect to a source of 12V DC. 


Testing 


Connect power to the Alcohol 


r] 


No. of | 
drinks in | 45kg 
one hour) — — 
|- kel: _ 04 


e 
NS 


Ro} Rofo] fff 
[len |e|-Io|j-|[eoe[o|- 


ho 
a=] 


cofio 
fa 


Level Meter and adjust VR1 so that 
all the LEDs light up. If you cannot 
see the LEDs light, check that the 
power supply polarity is correct. You 
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should have 5V at the output of REG1 
with respect to the ground. This 5V 
should also be at pin 3 of IC1. Check £x 

that pin 8 of IC1 is around — | — lf 
1.8V and pins 6 & 7 are at *!2V-« Pode! rft — oon noo Bye BAR'DISELS 
around 3.1V. ov EA MAAU | 

Before further use, the 
meter should be left powered up for 
about 24 hours. This allows the heater 
inside the alcohol sensor to burn off 
impurities that may have collected on 
the sensing element during manufac- 
ture and while in storage. In fact, one 
of the lower green LEDs will probably 
remain lit for some time until the sen- 
sor has purged off sufficient impurities 
to raise the sensor resistance. 

The sensor can be tested after a 
few minutes of purging by waving an 
open bottle of methylated spirits over 
the sensor. Since methylated spirits is 
virtually pure ethanol (an alcohol), the 
display should immediately light the 
top red LED. Never drink methylated 
spirits, as the added methyl alcohol 
is polsonous. 












Fig.3: construction should be a breeze with this overlay diagram and the photo 
below. Note the dot/bar link pads (immediate bottom right of the IC). You should 
short these pads if you want a bargraph; leave them open for a dot display. 


Calibration 

The Alcohol Level Meter is cali- 
brated by adjusting VR1 when the 
sensor is exposed to a concentration 


WHERE 
can you buy 


You can get your copy of SILICON CHIP 
every month from your newsagent: in 
most it’s on sale on the last Wednesday of 
the month prior to cover date. You can ask 
your newsagent to reserve your copy for 
you. If they do not have SILICON CHIP or it 
has run out, ask them to contact Network 


| NOSN3S OdT1/IOHOOTV 


Distribution Company in your state. 


SILICON CHIP is also on sale in all 


EZ PICKSSMITH ALTRORICO 


Stores ... again, you can ask the store 
manager to reserve a copy for you. 





05109051 


Fig.4: same-size PC board pattern for those who wish to make their own boards. 


Resistor Colour Codes 
No. Value — 4-band Code (1%) 5-band Code (196) 
100kQ brown black yellow brown brown black black orange brown 
3.9kQ orange white red brown orange white black brown brown 


Or, to be sure that you never miss an issue 
and save money into the bargain, why not 
take out a subscription? 

The annual cost is just $83 within Australia 
or $89 (by airmail) to New Zealand. 
Subscribers also get further discounts on 
books, and other products we sell. 


1kQ brown black red brown brown black black brown brown 


1 

1 

1 2.7kQ red violetred brown red violet black brown brown 
1 

1 10Q brown black black brown brown black black gold brown 
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Why does it work? 


How does measuring the amount 
of alcohol on the breath determine 
the amount of alcohol in the blood- 
stream? It’s all tied up with the way 
the body obtains oxygen from the air 
in the lungs. 

Once drunk (no pun intended), alco- 
hol is absorbed into the bloodstream 
over the next 15-20 minutes (it actually 
dissolves in the water of the blood) via 
the stomach and small intestine -and 
it is neither digested (ie, like a food) 
nor chemically changed. The alcohol 
is carried by the blood and pumped 
around the body by the heart. 

All of this blood must pass through 
the lungs to be replenished with 
oxygen. 

Here, literally millions of tiny blood- 
laden vessels, called alveoli, are re- 
sponsible for grabbing passing oxygen 


of alcohol in air. Calibration is not 
accurate and we suggest you read the 
accompanying warning panel. 

You can calibrate the meter by 
drinking “standard drinks” as shown 
in the accompanying tables. You will 
need to drink sufficient standard 
drinks in one hour in order to raise 
the blood alcohol level to 0.05% or 
close to it. For example if you are an 
80kg man then you will need to drink 
two standard drinks in an hour to raise 
your blood alcohol level to 0.05%. 

A standard drink includes a middy 
(385m!) of full-strength beer or a 200m1 
nip of spirits. You should wait about 
15 minutes after the hour’s drinking 
to ensure the alcohol has entered the 
bloodstream. By this time, the alcohol 
will also be present on your breath. 





siliconchip.com.au 


and absorbing it into the bloodstream. 

But if there is alcohol in the blood- 
stream, it is just as happy about going 
the other way — that is, some passes 
through the alveoli and evaporates 
into the air in the lungs. It's not a huge 
amount (otherwise the lungs would fill 
up with alcohol!) —the ratio of alcohol on 
the breath to alcohol in the bloodstream 
is a relatively constant 2100:1. 

But even this tiny amount can be 
measured and gives a reliable indication 
of blood alcohol level. 

There are many common myths about 
the ability to "mask" or reduce the alco- 
hol in the breath so that you will not fail 
a breath analysis. 

The popular TV show "Mythbusters" 
recently busted all of the following wide 
open — nothing decreased the amount 
of breath alcohol detected and some 





Blow into the alcohol sensor and 
adjust VR1 so that the red LED just 
lights. This calibrates approximately 
to the 0.0596 level. However, actual 
levels really depend on many factors 
including how much food is also 
present in the stomach at the time of 
drinking. It is also true that this level 
of alcohol will have vastly different 
effects between individuals. 

Blood Alcohol Level (or BAL) (also 
known as Blood Alcohol Concentra- 
tion, BAC) is the amount of alcohol 
present in the blood and is calculated 
by determining how many milligrams 
of alcohol are present in 100ml of 
blood. The tables earlier in this article 
show the expected BAL from a person 
who metabolises or breaks down one 
standard drink per hour. SC 


The assembled PC 
board mounts in 
the box by clicking 
it into the indents 
in the vertical 
guides, moulded 
in the sides of the 
case. This puts the 
_ PC board 30mm 
below the case 

lid height - co- 
incidentally the 

- same height we 
mount both the 
alcohol sensor and 
the LEDs. 


actually increased it! 

e Fresh breath mints (no effect) 

e Mouthwash (increased the read- 
ing, probably due to the alcohol it 
contains) | 
* Hyperventilation (either no change 
or increased the reading) 

e Placing a battery in the mouth (!) 
— no change | 
¢ Eating a raw onion (no change — ex- 
cept for the breath of the eater!) 

e Denture cream (no change) 

e Placing copper coins in the mouth 
(dare we say it — no change for small 
change!) 

You might like to check some of 
these out (and other "sure-fire" meth- 
ods you might hear about) with your | 
Own SILICON CHIP Alcohol Level Meter 
(not too sure about the battery or coins 
in the mouth, though .. .) | 


Parts List — 
Alcohol Level Meter 


1 PC board coded 05090051, 
123 x 60mm 

1 UB3 box, 130 x 67 x 44mm 

|. 1 MQ-3 alcohol fume sensor 

(Jaycar RS-5605) (Sensor 1) 

1 cigarette lighter plug 

1 mini heatsink, 19 x 19 x 10mm 

1 2-way PC mount screw terminal 
block 

1 M3 x 10mm screw and nut 

6 PC stakes 

1 200mm length of light-duty 
figure-8 polarised wire 

1 150mm length of 0.8mm tinned 
copper wire 


Semiconductors 

1 LM3914 10-LED bargraph dis- 
play driver (IC1) 

1 7805 5V regulator (REG1) 

1 10-LED bargraph (LED1-LED10) 

1 1N4004 1A diode (D1) 

1 16V 1W zener diode (ZD1) 


Capacitors 
t 100uF 16V electrolytic 
. 2 10pF 16V electrolytic 


Resistors (0.25W, 1%) 
| 1 100kQ 1 3.9kQ. 
| 12.7kQ 1 1kQ. 
1102 1/2W 
1 500kQ horizontal trimpot 
(code 504) (VR1) 
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891 Princes Hwy, Springvale 


Store all your | 
favourite movies, 
music & photos in 


one convenient box! 
4*7 Simply by adding a hard 
drive to this stylish unit 
creates a totally portable 
multimedia solution for your 

| home without the expense of 
"BW afull hi-fi PC. Provides 
high quality audio and 
video playback for any 
files stored on the drive, 
| Can be directly connected to 
your PC network providing 
an easy way to update and 
add to your media library. 
Store your entire DVD library in this compact 
unit! Features: * S-video component & 
composite video » Coaxial or optical audio 

« USB/LAN + D 5520 160gb HDD to suit $199 


Suitable for most 


MPG formats, DivX, 
JPG, MP3 and more! 





Replace up to 6 remote 
controls with just ONE! 


| Coffee table covered in remotes 
§ again? Tired of juggling a handful 
of remotes just to watch a movie? 
The A 0984 combines the 
functions of up to 6 of your 
current remotes into one! 
Incredibly easy to set up for your 
system with easy pre- 
programmed codes or infra-red 
learning function. 

A professional grade remote 
control for the entry level 
home theatre system. 













With stylish blue 


backlit LCD screen! 













Extend the range of your 


remote control! 
This stylish unit ET 
relays the signal from 
your remote back to Miles 
your hi-fi so you can W 

sit around the BBQ this summer 
with the full power of your hi-fi 
at your fingertips! Range up to 


| 


Add extra m 
AV inputs WEE 
to your TV ^ 


display & arm band. 
Measures your systolic/: 


. rate. Provides a simple way to 


. Keep your pool or fish 
tank balanced 





Super-store 
Opening 
Early October 


See web for more details. 


Handheld Digital £ “aia 
Storage Oscilloscope 


Combines the functionality of many 
high tech pieces of equipment in one # 
compact hand held device, [t incorpo- : 
rates a 5MHz digital storage oscillo- 
scope, true RMS autoranging multi- 
meter, logic analyser, frequency & 
function generator. All measurements 
can be printed to an external thermal 
printer via the inbuilt RS232 port 
Supplied complete with test leads, 
rechargeable battery pack, scope 
probe, temperature probe, AC 
aganton t carye case eand DO ee 


— I 






Monitor your circulatory BSE 
health at home! ös 
With jumbo 'easy-read' 


diastolic pressures and heart 
get fast and accurate blood pressure 


readings. Stores 30 readings for up to 3 individuals. 
Menitor your health at home with ease. 





Easy-check PH Meter || Designed for 
Why mess around with measuring and | 
chemical testers or inac counting light- 4 
curate litmus paper? — || weight items, 
- This compact pH meter Measures in, 
provides an instant read- grams, X 
out of water conditions ounces, troy - 
without t (uss Great for ounces & pennywelght.. 
0.1g resolution. 
500g max weight, 


This tiny AV switcher ry 
provides 3 additional inputs for devices ERa i j 
such as game consoles, DVD, VCR etc. 
RCA & S-Video connections. 
No power supply required! 






eau LP 








Great for counting ll ERR 


j Melbourne 2005 Catalogue 
OUT NOW?! 


Have you got your FREE copy? 
If not, then you can pick one up 
from our stores, phone 

1300 797 007 or register on-line 
at www.altronics.com.au 




















— ; caravan or boat! 
Ti 73 ¢ A fantastic addition to your mobile 
audio visual system. The 7” wide 
format LCD screen will amaze you 
with its clarity and sharpness. 

It will display TV stations via an 
inbuilt tuner or accept an AV input 
from DVD or VHS, even camcorders. 
= = = ~ «Supplied with adjustable mounting 
ini- bracket & remote control + Runs off 
12V, easy to setup and install! - Slimline design 





High accuracy = 
| pocket scales |” 
























LCD Monitor / Television Brackets 
CD With standard VESA mounting dimensions 
These handy wall mount LCD brackets allow 

you to reclaim your desk space & allow 
greater adjustability than most standard 
monitor brackets. Available in 

extendible and fixed 
| 8 types. Great for the 
=) study, kitchen, bedroom, 

! theatre etc. 






Finished with 
industrial grade 
high gloss 
powdercoating. 


Precision 
benchtop 


multimeter $ 
Great for the 
workbench or Jf 
service | 
department. 
Featuring a- 
jumbo backlit display for easy = ; 
reading, this feature packed precision taraen pro- 
vides true RMS measurement, datalogging, USB/serial 
PC interface and much more! 240V or battery powered 
(6 x C Cells). - 10A AC/DC + Frequency to 50MHz 
- Software, temp probe, PC interface leads included 


Pocket Audio Signal 


Generator 
A must have piece of test equip- 
ment for technicians, mobile 


installers, engineers etc. This - 

highly useful t - a ate 
ighly useful compact tester gener 4 ju A 

ates sine and square waveforms in P" T 

46 preset frequencies from 20Hz to W | ral 

150kHz in two ranges (x1 and x100). v. ! BJ 

Crammed with features for the BI. irr QE s 


fessional and enthusi- 
ast alike. Includes test 
leads and oscillo- 
scope sync output, 










Non-contact pocket sized AC detector with 
LED flashlight. An essential for anyone oper- 
ating with AC wiring or transformers. Lights up 
whenever it is near any AC voltage (100-600V @ 50-60Hz) 


A must have tool for electrical tradespeople or 





enthusiasts building mains powered kits. 





Three Big One-Stop Shops! 


VIC: 891 Princes Hwy. Springvale 


NSW: 15 Short St. Auburn 


WA: 174 Roe St. Perth 


ANOTHER SATISFIED MAIL ORDER CUSTOMER: 


"Wow!! That was impressive!! Fifteen out of ten to the packing and dispatch crew at Altronics. | placed an order online at 2am 
(AEST) 18th July and it arrived in Melbourne on the afternoon of the 20th. | reckon you must be psychic! My goods must have 


am packed and boxed hing fhe my order arrived! Well done.” - Anthony Gilbert, Melbourne VIC. 


— 





-— m o. ms 


“See- in-The-Dark” 


A A 
y Dome Camera 
with audio. SALTS 


u Save 1096 on this fantastic 
n compact, dome camera 
——— with a super sharp image, DAY OR NIGHT! 


4, B&W CCD, 380 lines resolution, hour charge ' time. 
is OB cco $ 318^ | 
A 0285 


M 9243 plugpack to suit $18 Charges 2 or 4 AA bat- 
BONUS BUY: Buy the A 0285 and you 


t . feries at a time. | 

_ Monitor your home 20m Camera 

[ | can get 4 x AA rechargeables {S 4745A n 
valued at $16) for just $10 more! A 029855 ~= 









P wasting money on Jy 
regular batteries! 
This MAINS battery charger 
WILL save you BIG $$$. JT 
, Pays for itself in no time! ‘Suits NiCad 
or ‘NIMH type batteries. Approx 7 | 






_ or business Extension Lead 


! 6" B&W 2 channel security 
A | monitor. Keep a keen eye out 







Extends 














zi | | for intruders, Perfect partner audio 12V Sealed Lead 
E RCA, J} Acid Batteries 
SE (BNC) and Y I Great for security solar. 
power systems, UPS, 
| m S 9090 DC (2.1mm) 
B... - tach comms eTo 1 
— connections. SAVE t7 
f N All in one 
I. | cabling solution Ta) | 
y P hn ih 
in ls b. ni | ERI Å LE | | 
— — Transmit audio & video over TA 
2 6 Amp Solar’. 


long distance via Cat 5 cable 

_ Save a fortune on cabling costs! 

Great for home security systems, elimi- 
nate the cost and signal losses associated 

with long coaxial cable runs. These units 

- also send power along standard Cat5 

| 7 cabling, eliminating the need for remote 

power at the camera. Max 300m (B&W or colour). 

_ Package includes 2 transceivers and power adaptor lead. B73] 


Charge Controller 








power systems on 
f. go aen ete: 
Z^ Suits wet or dry cell batteries. 
- 6A charging: current. Dipped in 
j an epoxy resin allowing it to be 
ee in damp or humid areas. | | esi 


p 


— 


oe car or SLA batteries 
m the sun. n 


. Install your own alarm system and save a heap! 
DON'T PAY A SECURITY 
COMPANY! Protect your 
home, family & possessions. 
Also great for small business! 





- This revolutionary alarm system ane pec all weather solar 
_ features unique “2 wire” 5mm . panel features an amor- 
- technology which cuts 553 phous 5W module protected 


- installation time! (Just about =) & GF . behind tempered glass. In 
i "anyone could install & program ideal conditions it produces a 
ae SyS In HALE ; A DAY!) - 400mA charge current suffi- 


cient to charge and maintain a 
12V lead acid battery. An 
excellent choice for small, self 
contained remote power sys- 
tems such as pumping stations, 
electric fences, remote lighting, 
A marine applications etc. 


1 p home: Alarm Saree siten, 
strobe, 4 reed switches and 
2 PIR sensors, plugpack, 
i 50m of cable. —— 
Features: .* Entry/exit delay. s 
1 ae "42 zone monitoring + ‘Tamper protection » Battery ui lj 9 
! backup + » User PIN code « PIRs. use pulse count triggering Meses 
| to reduce false alarms * Panic function. . Door chime v 
: Mr . + $5137 additional PiR's $39 ' odi 














- M ae 





—- Poweryour  EZULO Versatile 

— laptoponthe ITEM high output power me nigh current 

© road! (12V input) SEGAS supply mmeg Penchtop supply 
8 | This super compact 


| Simply plugs into your cars 


| 
] 
y Compact switchmode design AMan 
r4 accessory socket and provides Fi Ale 


is both powerful and lah 
lightweight. Great for Ions 
powering communications equipment, car 
audio amplifiers, camping fridges or other 
portable DC power appliances. Adjustable 
3 to 30V / regulated output @ 20A max. 


— EEE 


benchtop or lab power supply delivers 


_ power to a laptop. Selectable 
output voltages 15, 16, 18, 19, 
| 20, 22 and 24VDC, up to 3.5A 
i " ~ (regulated). Supplied with 6 
les A adaptors to suit most laptops, 


| F — d ET RHET NA. e, d Ns 


ZEE Order Hotlines 


for powering communications 


or any DC voltage sensitive appliance. 








Phone 1300 797 007 Fax 1300 789 777 www.altronics.com.au 





P - 
£3 IFOdO. dealer since 1991 

























En. range of temperatures to be 






up to a whopping 15A regulated output, 
adjustable between 9 and 16V. Its great = 
. Sw 


equipment, scanners, portable devices LCS. 










Iroda Gas Tools 





© 


Portable Butane Powered Glue Gun 


No need for mains leads! Totally portable! : TI 95 
ERES 


An essential tool for the home or 
B 
"^ 


workshop. Sticks to wood, paper, 
plastics, cardboard and 

ceramic. Incredibly easy to 

use with its self standing . "ww. 
design. Supplied with V 

2 refillable gas B 
cartridges NM ` 
providing i e. 
=3.5hrs use 










Super-hot 1300°C flame 
for just about any job! 
Handheld or self standing design for tasks 
such as heatshrinking, model making, silver 
soldering and more! Gas - 

feed and air flow 
adjustments allow a wide 


selected. Easily refilled with butane 
gas. T 2494 features a robust all 
aluminium design. 


5729:35 ei | 
E EN 


The Go-Anywhere Soldering Gun i 
2 IN 1 185W GAS IRON / BLOW TORCH. 

Use it anywhere. no need for 
messy extension 
leads! 
The ulti- 
mate tool for enthusi- as = 
asts or anyone in the. Ii : 
trade. It not only sol- 
ders (550°C max), it 
can be used as a blow 
torch up to 1300°C for Pree 
brazing and heat NON STOP 


shrinking. Powered by 
uri | 
T 2650 


unique refillable butane car- 
7OW “Go-Anywhere” Soldering Iron 







i 
` 
m 
g 
= 
LJ 
= 
= 
E 
t 
Li 





tridges. Self standing design. 
Use it for up to 1.5 hours per 
cartridge (mid setting) 


Portable! 
Compact! Easy to use! 
Don’t fumble around in tight spots with a mains 
soldering iron, this tiny yet powerful gas iron 
will do the job in a jiffy! Great for auto-electricians, 
enthusiasts or home handypersons. 5 
Also available as a kit, including: il 

* Plastic carry cass torch tip + Hot air Eei 
blower « Hot bolder - Sponge AAP $64.95 







ni Keyring Blowtorch 
Produces a powerful jet 

like flame! Great for 
camping, hiking or even 

as a cigar lighter! 

* adjustable flame » refillable 
gas chamber * one click piezo ignition 
- sturdy metal construction 
* 12 month warranty. 


$4175 e 
| T2488 


ains... 


3 in 1 Inverters: UP TO A HUGE 


6000 WATTS OF POWER! 


- PURE SINEWAVE INVERTER - SOLAR 
REGULATOR - INTELLIGENT BATTERY CHARGER 


An incredible breakthrough in technology! 

Combining a pure sine wave inverter, battery 
charger and solar regulator plus an automatic 
AC changeover switch — all in one unit. Boasting 
a massive 6000 Watts peak power (24V model) to 


More great bar 


Popular components 


wp 1Farad Super Cap 
lli Provides backup power for 
circuits with inbuilt 

memory chips. 


High current DC 
E Connectors 



























16x2 LCD Module 








NEW ; 


Great for projects, experimenting 
etc. 196 characters are in-built into 
the modules memory. Size: 

88W x 44H x 9D mm. 


Multi Colour 


LEDs 

7 colour LED's for | 

colourful projects! ' | 
Available in 3 inter- § m el) i 


Designed for automo- 

tive and industrial 
applications. Clip together 
to form multipole connec- 
tors for wiring looms. 30A 
DC rated 







Jumbo Eight-Segment 
Displays 

Massive 57mm high 

digit. Common cath- 
ode, red illumination, 


val times, flashing ! 
red, green, blue, 

light blue, pink, white 
& yellow. Z 0985: 0.24sec. 

Z 0986: 2 sec. Z 0987: 35 sec. 


Precision 14 piece Ratchet 
Driver Set 





ne "^ HN 


RRP $8.95 ea 


With a full range of tips 
plus extension bar! 


Attention Audiophiles! : 
Altronics are now stockists of quality | 
Electroharmonix audio valves. 


Valve Sockets 
& Retainers _ 

























F | L Build yourself an amplifier with some 
yy à *old school" charm. Valve 
|j $9502 amplifiers are reknowned for =y arare 
/ X — their dynamic range and audio. ES ww speeds up any Job! 
Lf. x *. performance, and are enjoying ipods neers Designed for a wide variety 
zs = a revival amongst audio | of electronic devices such as:comms 
P 8500 135 P 8501 ERES equipment; computers, mobile phones 


and more! Includes 3 phillips, 2 hex 


Z 1390: 12AX7/7025 dual 
nut drivers, 3 flat blade & 4 star bits. 


triode preamplifier valve. 

Z 1392: EL34/6CA7 power 
pentode valve. 

Z 1394: 616/5881 power 
tetrode. Made to the specs of 
the famous Mullard valve. 


Create your own PCB's and 
save a fortune! 

Get first class results + 

for your one-off PCBs | 

with this easy to use 








EC seya 12V 1A 10 rolls of hook ES etchant tank. Ensures 

Ca Voltage up wire for $50! ea Liquid eats m à 

Em g , l u g 

Reg’s THATS HALF : Make your eec" up T Pe 
" Great bulk PRICE! Pro own PCB's and aera- 
Savings on quality 7/0.16, and save! 

these 100m rolls. 900m 
popular 12V Colours included: ¥ 


red, black, brown, A | 
orange, yellow, green, IRA 
blue, white, grey, purple. RRP S10/coll 


d d regulators. 


RAP $1.05e0 


Awesome split 
system 
sound for 


your car! 
This 6.5" 100W 
(RMS) split system 
is designed for car 
door installs and 
nuu fantastic on its 

2e own or as part of a high 

power audio system. Rigid 

polypropylene woofers provide plenty of bass 
response, while aluminium dome tweeters produce 
crisp treble. Includes cabling, crossovers and 
hardware. =80mm mounting depth. 








TRES 350W RMS rated 6x9" 3 Ways 


Incredible sound output from a compact package, great for rear 
shelf installs, Utilises an extra stiff cone design, long throw 
MOOR diecast frame and MONSTERS size vente’ Hee 


Transmit audio & video in your home 
The easy cable-free way to transmit audio and  BNET«IS 
video. Sends ctear vision and hi-fi sound to + EA 
another location and even lets you control your kis 

audio equipment remotely. iil ZE 95] 


WHOPPER WIRE: 15% os 


Oxygen free cable for superior 


for use in hi-fi, home e and car 

| aA audio systems. Full 50m rolls only. 
Why buy 2 satellite/eigita 
decoder boxes? Transmit it | 


TOLEDO LO DIE CLR US 
anywhere in the house! 





handle the most difficult of loads! With the addition of batteries 
and/or a solar panel array, this unit will form a complete 
alternative power system. Add an alternative AC source (eg. backup generator or electricity 
grid) and uninterrupted power will be at your disposal. Great for any fixed or mobile 
application. M 8154 remote control to suit $139. M 8098 battery temperature sensor $99. 


Equipped with exceptional features like; auto-start / auto power-save, auto load 
switching between alternative power and inverter, auto battery charging via both solar and 
or generator, fully isolated input & output, plus many more functions - too many to list here! 























MASSIVE 10 INCH BASS 


YOUR FLOORBOARDS! 





m bend 


















The ultimate tool case 
Great for taking your E 
tools on the road! Soft 
vinyl.case designed for 
technicians; computer & 
comms service people: 
Features 50 tool gy 
pockets plus a - 
spot for your 
laptop or PDA. 





BARGAIN 

19 Range 

Multimeter = Seg 

WITH JUMBO DISPLAY. pn 

Pick one up for the toolbox. k 
gn 


H 


Features a data hold func- 
tion, transistor and diode: 
test, 10A maximum current, 


Loe 


Perfect student multimeter! 





Be prepared 
for any job! 
Great for the 
glovebox or 
toolbox! Fealures 17 
handy tools ina single 
unit such as knives, saw, 
can opener, screwdrivers, 


pliers, : cutters | etc! 
» Great for those ance Jobs! | \ V 
Recreate 


cinema sound 
in your lounge 
WITH THIS ACTIVE 
SUBWOOFER! 

This fantastic 
subwoofer will add 
mind blowing realism 
to your home theatre 
system. Featuring a 
180W 10 inch driver 
with built in amplifier 
producing a tiny 
0.1% THD. A 
stunning frequency 
response of 35Hz- 
1KHz. * level control 
» crossover adjustment * phase 
reversal switch. SAVE $80! 


INSTALLS IN JUST MINUTES! 
NO EXPERTISE REQUIRED! 





V M. kj 


DRIVER TO RATTLE 





No Risk 14 TS. Back Guarantee 


If you are dissatistied with oul goods for any reason, return fo our premises within 14 days for a tull refund 
(less transport costs). Returned items must be in NEW condition with all packaging and instructions. 


Great savings on kits... 














Save a fortune on your long distance 


telephone bill! 
Voice-Over-Internet-Protocol (VoIP) Phone 
Use your broadband connection as a regular telephone by 
making use of the new VoIP technology. Designed for use with 
Skype? or MSN Messenger? software. Allows easy and very 
a cheap voice communication between PC 
"esae, users around the globe. It can even be 
MV used to dial normal land lines 
directly (with the use of an on- 
line subscription service). 

hy Supplied with software to suit 
T iio. Windows XP/2000/Me/98SE. 


VoIP is a great way to keep in touch with friends 
anywhere, PLUS save a heap on your upra rur 


Es 


Use your broadband 
& home phone on a 
single line! 


Mini USB Travel Mouse 


With retractable USB 
cord to keep your 
laptop case neat 
and tidy! 


LS 
a 


E 


Save over 1570 M — 


This filter allows RRP $19.50 
you to use your 

phone and ADSL internet on 
the same line at the same 
time! It requires no power and 
can be installed in just sec- 
onds, providing filtering for one 
device eg: phone or fax 
machine. ACA approved, 





SMALLER THAN A MATCHBOX! 
Stylish & durable aluminium finish. 
High speed USB 2.0. Includes plug- 

pack for powering devices off the hub. 


Charge batteries on the 
road or in the office. 


Backup your 
valuable 
mobile 
phone data "d $ 
Keyring sim card B di 
backup unit. 
A handy way to keep 2 
a backup of your Rene a 
contacts. Very simple to 

use, simply insert a SIM 
card and press v 
backup! Stores up 
to 250 phone 
contacts, 






Includes 4 high 
capacity AA batteries. 


Simply plugs into a spare USB port 
and charges 2 AA or AAA batteries at 
once. Can also be used with a Nokia 
car/mains charger for added portabil- 
ity. Great for digital camera users! 
Supplied with 4 x 2200mAh batteries. 





SAVE 20% ON CAT5e PATCH LEADS 


Selected colours & lengths only. 


Jm 


ii 





im 2m 3m 5m OMNES 
Blue P 1808A| P 1809 - FP 1812A 
Red . P1822|P1823A|P 1825A 


^ic» P1831A | P1832 | P1833A 
| E ELE E 






controllers 
Expand your 
Playstation or X-Box 
system for up to 4 
players or replace 
your worn out con- 
trollers with new ones! 
Both feature extra turbo 
fire buttons. 





X 3004 
PS2 


Sale MR October 31st 2005 


NO RISK 14 day money back quarantee It you are dissatisfied wilh oul goods for any reason, return to our premises within 14 days for a lull refund (less 
lransport costs). Returned items must be in NEW condition with all packaging and insiruclions © Allronics 2005 Whilst all possible care 1s taken, 
Aitronics takes no responsibility for any loss or damage howsoever caused, sutlercd by a reader wilh respect to any matter or thing referred to herein 








































` Power supply module to suit K 5110 


Remote control your PC! 
(SC Aug" 03) Great gift 
idea for the PC 
enthusiast! Provides 
remote control of 
Winamp and 
WinDVD software as: 
well as a host of other 


ice ur 
PC automation abilities. e 





| (8C May 02) A simple and: 

effective line level booster for. 
raising headphone volume 

without a noticeable increase In 
distortion. Max 9ümW 80. 


Headphone output too low? 
Solve it with this simple module! 


Add an EO to your latest audio project 
(SC Dec 95) LS A 

A great ; i am d 
addition to any: 
amplifier. 5 band 
adjustability at 63Hz, 250Hz, 1kHz, 
4kHz and 16kHz with x12dB boost/cut on 
each band. 

Requires 15V supply, (M 2855L $7.95). 


Class A Ultra E Storer Amp Module 
(SC July 98) ae 

Highly accurate d 
audio reproduction IL i 
with minimal 
distortion (typically 
0.000596 THD). Superb 
frequency response from an - 
easy to build module. 15W RMS. 


RRP $14.95 | 


OLD | 


$26.95. KM5109 transformer $69.95. 


» "20W Amp Module Kit 
n Dec 2004) Extremely simple 
ayo amp kit designed to be 
ee S aaa easy enough for beginners 

» E | to assemble. Delivers 20W 

RRP $19.95 RMS and is suitable for 

‘small hi-fi applications or a 

-PC sound system. Power sup y 

modile also available, K 5117 $12.95 


1 | 


B 0) — 00 ID mx IC3)0 u uU 


Robot Builders Motorised Base 

All the.rnotors, gears, wheels and feet. =F s 
you need to build your own Cre i 
robotic machine! Great 

for those enthusiasts $ 
who want to make their VK 
own custom robots. 


TAS 





NEW ZEALAND 










Subwoofer Bass 


Extender Kit 
(SC Aprit 2005) 
Can provide nearly an extra: 

octave of bass response from 
your existing hi-fi speakers. Suitable for 

sealed and vented enclosures it is sure to 

BE supply an added boost to your hi-fi or home 

| theatre. Supplied with a jiffy box case. 


` AMAZING VALUE! Fax 1300 


j 


= 





lhe currenl man 


All prices include 
[reighl and insurance Se latest 
calalogue for freight rates 


Resellers 


Leading Edge Hi-Fi 98412077 
Leading Edge Hi-Fi 97216222 
Esperance Comm. 90713344 

ML Communications 99657555 
Lanlazlic 93010521 

Electronix Mart 94954433 

Greal Southern Comm. 98814881 


Wiltronics 53342513 

Eclipse Security 97689007 

PCB Electronics 54444044 

Star Electronics 54705433 
Rockby Eleclronics 95628559 
G&C Communications 59963298 
MB Radio Supplies 53452205 
Truscotts Electronics 97233860 
Telecoms Ply Ltd 97933339 
Academy TV 52481621 

Hobby N Tronix 53822319 
Gardner Electronics 56622861 
Tandy 97431233 

Benchmark Electronics 50210822 
Electronics A Us 50230762 
Semlronics 98733555 

TECS Imporls 98777071 

Get Smart Hi-Fi & Repairs 59414886 
Preston Electronics 94840191 
Lateral Communications 50322322 
Exact Electronics 60565746 
Raneye Ply Lld 56724774 


Leading Edge 63323189 
Brookvale Electrical 99384299 
Vimcom Electronics 42625308 

Protronics 67422110 

Leading Edge 63523333 
Call Us Electronics 95427008 
Henchman Producls 49654444 

CPT 45714699 

Penrilh Lighl & Sound 47222223 
John Fettell Radio 65811341 
Marine Connect 95831710 
Chantronics 96097218 

David Heid Electronics 92671385 
Herkes Electrical 93193133 

Mad Electronics 42977373 
Newlek Electronics 42271620 
Pro Disc Entertainment 4353110G 


Delsound PL 33978155 

Prime Electronic Comp. 32527466 
Penlacom 40321710 

Access Electronics 47422590 
Leading Edge 41283055 

Access Electronics 46580500 
Stevens Electronics 49511723 

All Elecl. Supplies 54436119 
Leading Edge 41214559 

Outback Electronics 47433475 
Access Eleclronics 49221058 
Prime Electronic Comp. 55312599 
Solex 47754522 


Aztronics 82126212 
Force Eleclronics 83770512 
Aztronics 83496340 
Force Electronics 83911133 
Force Electronics 85321433 
Force Electronics 83471188 


Active Electronics 62310111 
Active Electronics 63347333 


Global PC 33776086 
Global PC 33434475 


ALTRONICS 


Phone 1300 797 007 
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This Timer can run the fan in your bathroom 
or toilet for a fixed time after you turn it on. 
This avoids having the fan run for hours if you 
forget to turn it off. You can build it to operate 
in one of two modes - immediate or delayed. 


NLESS YOU GAN KEEP your 

windows open all the time, you 
really do need ceiling exhaust fans in 
your toilet and bathroom to clear steam 
and odours. Good ventilation stops 
mould growing on the ceilings and 
walls and minimises water condensa- 
tion on the walls and windows if you 
are having a long, hot shower. 
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This Fan Timer is housed ina plastic 
box which is installed near the fan, 
usually in the ceiling. When you build 
it, you can set the Timer for one of two 
modes of operation which we have 
called “immediate” and “delayed” 
modes. 

In the “delayed” mode, you switch 
the fan in the normal way using the 


By JOHN CLARKE 


wall switch. The fan then runs for as 
long as the switch is left on. When you 
flip the wall switch off, the fan will 
then run for a preset period before it 
switches off automatically. 

In the “immediate” mode, the fan is 
also switched on using the wall switch 
but in this case, the fan will then run 
for a preset period before it switches off 
automatically. If you need to run it for 
a longer time, you flip the switch to its 
other position to make the fan run for 
the same preset period. Alternatively, 
you can extend the fan running time 
by the same preset period, by flipping 
the wall switch to its other position 
before the fan stops. If you do this, the 
fan timer will acknowledge the time 
extension by giving a short beep. 
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In fact, you can do this twice, to 
run the fan for three times the normal 
preset period. Switching a third time 
turns the fan off. 

Each mode has its advantages. The 
“immediate” mode has the advantage 
that the fan switch does not need to be 
manually switched off. This mode is 
ideal for a household with children! 

The “delayed” mode is more suited 
to people who want to run the fan as 
long as they are in the bathroom or 
toilet and who always remember to 
manually switch offthe fan when they 
leave (letting it run for the preset time). 
Our choice would be to use the “im- 
mediate" mode - that way you don't 
have to remember to switch off! 

The preset running period can be 
selected from 20 seconds up to 22 
minutes. Depending on the room and 
size of the exhaust fan, a setting of 
around 5-10 minutes would usually 
be selected. 


Switch wiring 

Fig.1 shows the way the Fan Timer 
connects to the fan and switch. Fig.1(a) 
shows the normal fan wiring. The Neu- 
tral is permanently connected to one of 
the fan terminals while the Active side 
of the fan connects to the switch. 

Fig.1(b) shows the wiring when 
the Fan Timer is installed, interposed 
between the mains Active and the 
fan. Note that the Fan Timer also 
requires Active and Neutral power 
connections. 

Note that the fan switching in your 
home might be more complex, depend- 
ing on whether the fan is wired in par- 
allel with ceiling lights or is separately 
switched. The fan might also be part of 
a fan/heat/light setup like an IXLTastic 
or similar brand. 

Which ever fan/light setup you 
have, the Fan Timer is installed in the 
ceiling cavity and you will need the 
services of a licensed electrician to 
legally make the connections. 

As shown in the photos, the Fan 
Timer is housed in a small plastic box 
and it incorporates screw terminals to 
allow the 240VAC mains connections 
to be made. 


Circuit description 

Fig.2 shows the Fan Timer circuit 
which is based on a PIC16F88 micro- 
controller (IC1) and a sensitive-gate 
Triac. There is not much else: several 
diodes, a piezo transducer and a few 
resistors and capacitors. The micro- 
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(a) 


(b) 


Fig.1(a) at left shows how the fan is normally connected, which Fig.1(b) 
shows how the Fan Timer is interposed between mains Active and the fan. 


controller senses the selected mode 
and the setting of the wall switch, 
operates the piezo transducer and 
drives the Triac gate for the preset 
time, 

Before discussing the circuit of 
Fig.2, we need to demonstrate how 
we derive the 5V supply to power the 
timer circuitry. We have shown this 
in simplified form in Fig.3. In effect, 
we need to produce a 5V rail capable 
of powering the PIC microcontroller 
and delivering several milliamps gate 
current to the Triac. 

Since we only need a few milliamps 
of DC, we can derive this directly from 
the 240VAC mains via the relatively 
high reactance of a 470nF capacitor 
(C1) combined with a 1kQ 5W resistor 
(R1). This means that there is very low 
power dissipated in the timer box. 

The circuit works as follows. For 
positive half-cycles of the 240VAC 
mains voltage, a current i; flows from 
the Active through the 470uF capaci- 
tor, diode D1, resistor R1 and capaci- 
tor C1. For negative half-cycles of the 
240VAC, areverse current Jy flows via 
C1, R1 and zener diode ZD1. 

So successive positive half-cycles 
charge up the 470uF capacitor until 





This circuit is directly con- 
nected to the mains and all parts 
operate at 240VAC. As such, 
contact with ANY part of the 
circuit could result in serious 
injury or even death! 


DO NOT operate this circuit 


unless it is fully enclosed in the 
specified ABS plastic case and 
DO NOT touch any part of the 
circuit while it is connected to 
the mains. 


A licensed electrician must be 
used to connect this unit to fixed 
electrical wiring. 


its voltage is limited by the 5.6V zener 
diode ZD1. Subtract the 0.6V voltage 
drop of diode D1 and this results in a 
supply voltage to the timer of 5V. 
Note that the zener diode works 
in two modes: limiting the voltage 
across the 470uF capacitor for posi- 


Main Features 













Fan runs for preset time period 


jumper link) 


Connects to standard fan wiring using original switch 
Adjustable time period from 20 seconds to 22 minutes 
Immediate timer start or delayed timer start (selected by single on-board 


Up to three times period extension using immediate timer mode 
Piezo sound indication for switch on and period extension 
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WARNING: ALL COMPONENTS 
AND WIRING OPERATE AT 
240V MAINS POTENTIAL 


CONTACT MAY BE LETHAL! 


NOTE: EARTH SYMBOL DOES NOT 
REPRESENT MAINS EARTH, 
BUT CIRCUIT COMMON 


S6 FAN TIMER 


Fig.2: the circuit is based on a PIC16F88 microcontroller (IC1). This senses the selected mode and the setting of the 
wall switch, operates a piezo transducer and drives the gate of Triac1 to turn on the fan for the preset time period. 


tive half-cycles and conducting as a 
conventional diode for negative half- 
cycles. The derived 5V DC supply is 
tied to the mains Active; ie, it floats at 
240VAC and so is hazardous! 

Now that we know how the circuit is 
powered, it is somewhat easier to see 
how it works —see Fig.2. Microcontrol- 


A 


ler IC1 does all the work, sensing when 
the wall switch is operated, driving the 
gate of the Triac to turn it on, driving 
the piezo transducer to produce an 
audible beep (as mentioned above) 
and a few other functions which we 
will get to shortly. 

Most of the time, IC1 is in sleep 





Fig.3: here's how the 5V DC rail is derived for the timer circuitry. The 
dashed lines (i; and iz) indicate the direction of current flow on alternate 
half cycles, with successive positive half-cycles charging the 470uF 
capacitor. The voltage across this capacitor is limited to 5.6V by ZD1. 
Subtract the 0.6V across D1 and you get 5V DC. Note that this 5V DC rail 


*floats" at 220VAC. 
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mode, waiting for a signal from its in- 
terrupt input at pin 6 (port RBO). The 
wall switch provides that signal via a 
2.2kQ resistor, with the 22uF capaci- 
tor providing filtering to “debounce” 
the switch signal and also make it less 
sensitive to any interference signals 
picked up by the switch wiring. 

Normally, pin 6 is pulled low by 
its associated 10kQ resistor. However, 
when the wall switch is closed, to turn 
on the fan, it pulls pin 6 high to +5V 
(actually to the 240VAC Active line). 
This causes the microcontroller to 
wake up and begins its timing func- 
tion for the fan. 

After the preset time, the microcon- 
troller reverts to sleep mode, waiting 
for the next throw of the switch. 

Five outputs of IC1 (ports RB1- 
RB6) are paralleled to drive the gate 
of Triac1 via a 470€ resistor and fast 
diode D2. The resistor limits the gate 
current to around 7mA when the five 
port outputs go low to pull current out 
of the gate of the Triac to turn it on to 
run the fan. 

A snubber network comprising a 
47nF 250VAC capacitor and 1kO 1W 
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Parts List 


1 PC board, code 10110051, 89 x 
81mm 

1 sealed IP65 ABS box, 115 x 90 x 
55mm (Jaycar Cat. HB-6126) 

1 4-way PC-mount terminal barrier 
with cover, 9.5mm pitch (Jaycar 
Cat. HM-3162) 

1 low-profile piezo transducer (Jay- 
car Cat. AB-3440) 

4 M4 x 10mm screws 

2 M4 x 15mm screws 

2 M2 x 10mm screws 

6 M2 nuts 

1 2-way pin header (2.54mm) 

1 jumper shunt (JP1) 

2 PC stakes 

1 25mm length of 0.8mm tinned 
copper wire 

1 10k€2 (code 103) horizontal trim- 
pot (VR1) 


Semiconductors 
1 PIC16F88 microcontroller pro- 
grammed with fantimer.hex (IC 1) 


resistor is connected across the Triac to 
damp any voltage spikes from the fan 
motor that may damage the Triac. Inci- 
dentally, the specified BTA08-600TW 
Triac is listed as a "snubberless" type, 
which means that it supposedly does 
not require an external snubber net- 
work. However, we have included 
the components anyway, to be sure 
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Developed for students, & professional performance 
makes PICAXE the most easy-to-use micro ever: 
PICAXE gppccammerals is two resistors and a 4.5V battery! 


1 BTA08-600TW 8A 600V 5mA 
logic drive Triac (TRIAC1) — do 
not substitute 

1 5.6V 1W zener diode (ZD1) 

1 1N4007 1A 1000V diode (D1) 

1 UF4003 fast recovery diode (D2) 


Capacitors 

1 470uF 16V PC electrolytic 

1 100uF 16V PC electrolytic 

1 22uF 16V PC electrolytic 

1 470nF 250VAC class X2 
metallised polyester 

1 100nF MKT polyester 

1 47nF 250VAC class X2 
metallised polyester 

1 4.7nF MKT polyester 


Resistors (0.25W, 1%) 

1 1.5MQ VR25 (ie, high voltage 
— do not substitute) 

1 10kQ 1 1kQ 1W, 5% 

2 2.2kQ 1 4700 

11kQ5W,5% 1100 





that it can handle a wide range of AC 
fan motors. 

The Triac is also referred to as 
a "logic level" type but this is not 
because it requires a 5V logic signal 
to turn on (like a logic-level Mosfet) 
but because its low 5mA gate current 
means that it can be easily turned on 
by logic circuitry. 


TAKE YOUR PIC 


DISTRIBUTOR: MiicreZed.com.aw 


This circuit does not use a crystal 
oscillator but instead relies on an in- 
ternal oscillator inside IC1, running 
at about 4MHz. The 1.5MQ resistor 
and 4.7nF capacitor at pin 2 of IC1 
allow the microcontroller to detect 
the phase of the mains waveform, so 
the fan can be switched on and off at 
the zero crossing point of the 240VAC 
sinewave. Note that the 1.5MQ resistor 
is a Philips VR25 high-voltage type, 
specified because it has the full mains 
voltage applied to it at all times. 

Pin 4 is a brownout input. Should 
the supply drop below about 4V, the IC 
will be held reset until the voltage rises 
back above 4V. This brownout reset 
ensures that the microcontroller will 
operate correctly after any brownout 
condition has ended. 


Linking options 

Pin 13 (RB7) selects the delayed or 
immediate mode of operation, depend- 
ing on whether a link is connected 
(delayed mode) or omitted (immedi- 
ate mode). When the microcontroller 
is reset or first powered up, the RB7 
input is pulled high via an internal 
pull-up resistor and it checks to see if 
the pin is high or pulled low via the 
link. Once it “knows” the answer, the 
internal pull-up resistor is deselected 
and no current flows through the link 
(if present). 

Pin 9 (port RB3) drives the piezo 
transducer via a 10Q limiting resistor. 
The transducer is driven with a square 
wave at around 2kHz to produce an 


PHONE (02) 4351 0886 
8.30-4.30 AEST Mon-Fri 
FAX (02) 4351 0889 24 Hours 






L PICAXE  ITEMIS ON CUN R SHELVES? 


In AUSTRALIA: NEW; 
|» altronics.com.qu ; «ico 

STR oatleyclectronics.com 
| School ME Supplies (John - 03 8802 0628 — School orders only) 
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» surplustronics.co.nz | 


OCTOBER 2005 79 


audible beep when the timing period 
is increased. 

Finally, there is the question of se- 
lecting the preset times for the fan to 
run. Trimpot VR1 is connected across 
the 5V supply rail and its wiper can 
be set to provide between 0V and 5V 

ACTIVE to pin 18 (AN1). This input monitors 
the voltage and an internal analog- 
to-digital (A/D) converter produces 


EA a digital value which determines the 
preset timing period. 
SWITCH Fig.5 shows the expected delay 


times for different settings of VR1. 


NEUTRAL Construction 


Before starting construction, be sure 
to read the warning panel at the start 
of this article. All parts of this circuit 
operate at 240VAC and are potentially 
lethal if accidentally touched while it 
is connected to the mains. 


The Fan Timer is built on a PC board 
Fig.4 (above): follow this parts layout diagram to build the PC board. Take coded 10110051 and measuring 89 x 
care with component orientation and note that the 1kQ 5W resistor should 
be mounted slightly proud of the board to aid cooling. 





8imm. Fig.4 shows the parts layout. 

Begin by checking the PC board 
against the published pattern to ensure 
there are no shorts between tracks 
or breaks in the copper. That done, 
install two PC stakes to accept the 
piezo transducer connections, then 
install the 2-way header for jumper 
plug JP1. 

Follow these with the wire link and 
the resistors. Table 1 shows the resistor 
colour codes but you should also use 
a multimeter to check the values, as 
pr 3 e some of the colours can be difficult to 

c D— WW decipher. Note that the 1.5MQ resistor 

S s must be a VR25 high-voltage type (do 
NOT substitute). 


Below: leave jumper JP1 out if 

you want the timer to operate in 
immediate mode, or install it for 
extended mode operation. 

















Tabley2qcanacitoncodes 


Value uF Code IEC Code EIA Code 


| 470nF 0.47uF 470n 474 
| 100npF O.1uF 100n 104 
47nF  .047uF 47n 473 
4.7nF .0047uF 4n7 472 





Miirablchiinesistoncolouncodes 


J No. Value 4-Band Code (1%) 5-Band Code (1%) 

[] 1 1.5MQ (VR25) brown green green yellow NA 

E 1 10kQ brown black orange brown brown black black red brown 
(_] 2 2.2kQ red red red brown red red black brown brown 

_] 1 1kQ 5% brown black red gold NA 

_] 1 470€ yellow violet brown brown .. yellow violet black black brown 
L] 1 


100 brown black black brown brown black black gold brown 
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Note also that the 1kQ 5W resistor 
should be mounted 3-4mm proud of 
the PC board to allow the air to circu- 
late beneath it for cooling. 

Next, install a socket for IC1, mak- 
ing sure the orientation is correct 
— the notched end goes towards the 
100uF capacitor as shown on Fig.4. 
That done, the capacitors can be in- 
stalled but watch the polarity of the 
electrolytics. 

Diodes D1, D2 and ZD1 can go in 
next, again making sure they are all 
correctly oriented. Also, be careful not 
to get D1 and D2 mixed up — D1 is a 
1N4007, while D2 must be a UF4003 
fast recovery type. 

Now for the Triac. This must be 
installed with its metal tab facing 
towards the terminal block, Push it as 
far down onto the PC board as it will 
comfortably go before soldering its 
leads. Note: be sure to use the specified 
Triac — do not substitute for this part. 

The piezo transducer can go in 
next. It’s secured to the PC board us- 
ing two M2 screws and six M2 nuts, 
with four of these nuts (two on each 
side) acting as spacers (ie, they go 
between the transducer and the PC 
board). That done, slide some small- 
diameter heatshrink tubing over the 
transducer’s leads and solder them to 
the adjacent PC stakes (the polarity 
isn’t important). The heatshrink can 
then be slid down over the PC stakes 
and shrunk down to insulate (and 
strengthen) the connections, 

The large shrouded 4-way screw 
terminal strip is next on the list — just 
push it all the way down onto the PC 
board and solder it at the four central 
points. The two outer mounting points 
are not used here — ie, leave the mount- 
ing screws out. 

Finally, finish the PC board assem- 
bly by inserting the programmed PIC 
microcontroller (IC1) into its socket. 


Installing it in the case 


The completed PC board is housed 
inside a sealed IP65 ABS plastic box 
measuring 115 x 90 x 55mm. The 
specified unit (see parts list) is made 
of high-impact ABS material and 
features wall-mounting holes that 
are fully isolated from the internal 
compartment. 

It also features four integral mount- 
ing pillars with threaded brass inserts 
on the base and the lid-fixing screws 
also go into threaded brass inserts at 
the corners. 
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»i 
s 


The PC board is fastened to integral j 


tapped pillars inside the case using 
four M3 x 10mm screws. 





6 MINUTES 


20 SECONDS 





11 MINUTES 








22 MINUTES 


16 MINUTES 


VR1 TIME SETTINGS 


Fig.5: here's how to set trimpot VR1 for various delay time intervals. Note 
that this trimpot operates at high voltage, so don't attempt to adjust it after 
the Fan Timer has been connected to the mains unless you use a fully- 


insulated tool. 


Do not substitute for this case, as 
it's ideally suited to the job. For safety 
reasons, it's vital that the PC board be 
fully enclosed inside the case, with no 
protruding metal parts. Don't even 
think of using a metal case! 

The plastic case will need to be 
drilled so that there is access for the 
external wiring to connect to the screw 
terminals. These holes also allow the 
sound from the piezo transducer to 
escape from the box. 

Before installing the board, go over 
your work carefully and check that all 
parts are in their correct locations and 
that all polarised parts are oriented 
correctly. Check also for any short 
circuits due to solder bridges on the 
copper side of the PC board. 


Once you are sure that everything 
is correct, the board can be installed 
in the box. It's simply secured to the 
four tapped integral pillars using M3 
x 10mm screws. 

You now have to decide on the time 
that you want the fan to run for and 
adjust trimpot VR1 accordingly. Fig.5 
shows the expected time periods for 
several positions of VR1. Do not at- 
tempt to adjust VR1 after the circuit 
has been connected to the mains, 
unless you use a fully-insulated tool 
(the trimpot operates at mains po- 
tential). 

You also have to decide on the oper- 
ating mode that’s required. Leave JP1 
out if you simply want the fan to run 
for a set time after if has been turned 
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1 on (this is the “immediate” mode). 
Alternatively, install jumper JP1 ifthe 
want the fan to continue running fora 
set time after it has been switched off 
(“delayed” mode). 

By the way, don’t be tempted to 
substitute a conventional pot for 


3 | es) Fi trimpot VR1. That would be much too 
l d n 

MESI dangerous. Remember - it operates 
LE? at 240VAC. 


| B 
dl Finally, the front panel label should 
ii be affixed to the case lid, while the two 


= Ue ly ' 
E: gration. D TAO} E warning panels should be cut out and 
zem Lae e attached to a couple of inside walls. 
Li a Installation 





There is no safe way to test the Fan 
Timer circuit before it is installed — see 
the warning panel. It really is a mat- 
ter of installing it and then seeing if it 
works correctly. 

Note that this unit should only be 
connected to the house wiring by a li- 
censed electrician. Note that the speci- 
fied box has mounting holes adjacent 
tothe four corner pillars, which means 
that it can be secured to a timber beam 
or floor joist using wood screws. These 
mounting holes are fully isolated from 
the internal circuitry, so this is safe to 
do with the specified case. 

When the Fan Timer is powered 
up, the switch will initially have to 
be “switched over" a couple of times 
to turn the fan on. This will also have 
to be done if there has been a power 


WARNING: ALL PARTS INSIDE OPERATE AT 240VAC blackout or brownout. 
DISCONNECT FROM MAINS BEFORE SERVICING This feature prevents the fan from 
starting up on its own when power is 


initially applied to the circuit. Once 

FAN TIMER 10110051 the fan has been switched on, the 

o DANGER: D switch then acts as normal, according 
HIGH VOLTAGE! to the timing mode set by JP1. 





Fig.7: these two warning labels should be cut out 


and affixed to the inside walls of the case. 





- 


Dealing with a thermostat 


Finally, note that some exhaust fans 
are incorporated into heater lamp as- 
semblies — eg, the IXLTastic range, as 
used in bathrooms. In these units, the 
fan will automatically start and run 
when the temperature reaches a cer- 
tain level within the fan enclosure. The 
switching is done using a thermostat 
and is necessary to provide cooling 
inside the housing. 

The thermostat switch is connected 
between mains Active and the fan and 
will therefore operate in parallel with 
the Triac ofthe Fan Timer. This means 
that the thermostat will override the 
Fan Timer when closed, with the Fan 
Timer then operating normally when 
the thermostat opens. SC 





Fig.8: above are the full-size artworks for the front panel & the PC board. 
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OEM Bluetooth from RF Modules 


RF Modules Australia has intro- 
duced a range of miniature OEM 
Bluetooth modules, suited to a wide 
range data link applications. 

The Promi-ESD and Promi-ESD- 
02 OEM Bluetooth modules offer 
short and medium range, low-power, 
reliable bi-directional data link com- 
munications in a miniature footprint. 
Their UART interface makes them 
ideal for embedding in low power 
applications where connectivity to 
the new wave of Bluetooth equipped 
devices is required. 

The Promi-ESD-02 Class 2 Bluetooth 
module, measuring 18 x 20 x 6mm, is 
equipped with an on-board chip an- 
tenna giving an effective range of up 
to 30 meters, making it ideal for PCB 
mounting where space is a premium. 
This module offers low power opera- 
tion and is suited to battery powered 
and hand held applications. 

The Promi-ESD Class 1 Bluetooth 
module, measuring 27 x 27 x 6mm, 
is supplied with an external antenna, 
cable and connector. 

Being a higher power Bluetooth 


PRODUCT SHOWCASE 





module, bec. 7^ 
itgivesan "MAE 
effective a Le 
range of up TS 
to100m. SENE 

Both COM 

modules are configured as Bluetooth 

Serial Port Profile (SPP) devices pro- 
viding integration into Microsoft Win- 
dows XP Bluetooth support. 
They can be paired with most mod- 
ern Pocket PC and Palm devices that 
support Bluetooth connectivity. The 
modules are compliant to Bluetooth 
specification V1.1. 

The modules are supported by a 
separately available development and 
testing jig, the Promi-DBS, to allow the 
user to configure and test the modules. 
The test jig is supplied with a suitable 
serial adapter cable, configuration 
software and manuals on CD. 
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Contact: 
RF Modules Australia 


PO Box 1957, Launceston, Tas 7250 





Website: www.rfmodules.com.au 





Jaycar sponsors “Sunsprint” solar car race series 


Jaycar Electronics was the major 
sponsor for the recent "Sunsprint" 
solar-powered model car races. 

Teams of enthusiastic construc- 
tors from secondary schools de- 
signed and built the *cars" which | 
were then raced against each other | 
on a figure-8 circuit including a | 
very testing (for some!) overpass at 
the University of New South Wales, 
shown in our photo at right. 

There was also a straight, short 
course for a “novice” division. 

In somewhat overcast conditions 
for the Sydney event (which were 
described by organisers as the best 
conditions for years!) cars completed 
two laps of the course, if they could 
— although the shadow under the 
overpass put paid to some! 

Gary Johnston, Managing Director 
of Jaycar Electronics, said that his 
company was delighted to support 
this popular — and growing — event 
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which combined design, electronics 
and mechanical skills. 

The winner of the Sydney event, 
next to race at the National Finals in 
Melbourne (also sponsored by Jaycar), 
was St Pauls Catholic College, Greys- 
tanes, with their car no. 5; “Nitrous”. 


Contact: 
Jaycar Electronics 


PO Box 6424, Silverwater NSW 1811. 
Tel: 1800 022 888 Fax: (02) 9741 8500 
Website: www.jaycar.com.au 





Tel: (03) 6331 6789 Fax: (03) 6331 1243 | 









Altronics’ new Melbourne 
store DMM — 
GIVEAWAY 


Altronics 
would like 
to welcome 
all Victorian 
electronics en- 
thusiasts and 
hobbyists to 
their new Mel- 
bourne store, 
located in Springvale and opening 
on October 3rd. 

As an enticement they are of- 
fering you an excellent digital 
multimeter absolutely free with 
any purchase (even a 50 cent 
purchase!). Simply ask for the free 

| multimeter mentioned in SILICON 
| CHIP magazine, October issue. 
Strictly limited to one per person 
| during October 2005. 

This fantastic little 3.5 digit 
multimeter features 19 ranges in- 
cluding an in-built transistor and 
diode test function. 

This meter provides a surprising 
number of features and facilities 
and would be perfect for the bud- 
ding enthusiast or a spare meter 
for the toolbox or glovebox. 


ONLY at Altronics (Melbourne store) 
| 891 Princes Hwy, Springvale Vic 
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Manufactured in Australia 
Comprehensive data available 


Harbuch Electronics pty ita 
9/40 Leighton Pl. HORNSBY 2077 
| Ph (02) 9476-5854 Fx (02) 9476-3231 
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USB to USB copies without a PC 


With so many USB devices around 
these days, there are many times you 
need to copy data from one to another. 
It’s not hard to do —just plug both de- 
vices into computer USB ports, wait 
until they’re recognised, and copy. 

But what if you don’t have a compu- 
ter handy? This nifty little device fom 
Microgram Computers lets you copy 
data from USB device to USB device 
without a PC. You simply choose the 
source and destination — and start 
copying! 

It's ideal for copying MP3s, software, 
pictures and general data files from 
one to another and even checks your 





LCD wall brackets 


Altronics have 
released two new 
LCD mounting 
brackets for moni- 
tors and televi- 
sions. Top is the 
H8180, which al- 
lows both hori- 
zontal and vertical 
adjustment for use 
in a wide variety 
of installations. 
Mounting holes are 
provided for stand- 
ard VESA sizes, 
making them with most LCDs. 
















destination first to avoid overwriting 
or duplication. It makes a perfect 
backup system, supporting USB mass 
storage devices using FAT12/16/32 
file systems. 

It sells for $79.00 from Microgram 
Computers (Cat 3574-13). 





Contact: 
Microgram Computers 

1/14 Bon Mace Cl, Berkeley Vale 2261 
Tel: (02) 4389 8444 Fax: (02) 4389 8388 
Website: www.microgram.com.au 





Dick Smith Electronics have re- 
leased their long-awaited kit for the 
| Electrocardiograph, as featured in the 
February 2005 SILICON CHIP. 

The DSE kit has all specified com- 
ponents and hardware including the 
USB interface module from Elexol 
and a pair of ECG pads will also be 
supplied in the kit to get construc- 
tors started. Additional pads (Cat 
Z.A-5743) are available from the kit 
department and in turn can be or- 


DSE’s USB-controlled Electrocardiograph kit 


TDK Semiconductor 


no more! 


TDK Semiconductor Corporation, a 
leader in mixed-signal integrated cir- 
cuits, has changed it name to Teridian 
Semiconductor Corporation, effective 
immediately. 

The company’s new name comes as 
they launch a number of new products 
in the residential and industrial meter, 
smart card reader, Ethernet, and WAN 
markets. 

The company is working with its 
customers to facilitate a smooth name 
change transition. 


Contact: 
Teridian Semiconductor 
6440 Oak Canyon, Irvine Ca 92618-5201 


Tel: 0011 1 714 508 8800 
Website: www.teridian.com 








dered from their nearest DSE outlet 
or from our Direct-Link Mail order 
centre (Toll Free — Australia Only 
— Phone 1300 366 644). 

A specially designed case has 
been manufactured for the project. 
It is fully punched, powder-coated 
(matte black) and screen printed to 
give the final projectthat professional 
*your friends won't believe you built 
it" look. 

Priced at $139.00, kits will be 
available from all DSE retail stores 




















Botom is the H8181, similar to the 
above unity but is more stylish and 
has an extendable arm. 


| Contact: 
Altronics Distributors 
Box 8350, Perth Business Centre 6849 
| Tel: 1300 797 007 Fax: (08) 9428 2187 
| Website: www.altronics.com.au 


(excluding PowerHouses), mail-order 
and internet sales. (Cat K-3704) 






Contact: 
Dick Smith Electronics (all stores) 

PO Box 500, Regents Park DC NSW 2143. 
Tel: 1300 366 644 Fax: (02) 9642 9155 
| Website: www.dse.com.au 
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We supply Radiometrix VHF & UHF OEM radio 
modules for wireless data comms, control and 
monitoring. We also stock low cost easy lo 
use Bluetooth modules and the new BASIC 
programmable radio modules as well as other 
RF accesssories. 

Radiometrix - Engineers preferred choice for 
VHF & UHF Low Power Radio Modules 


RF Modules Australia 


Our website is updated daily, with over 
5.500 products available through our 
secure online ordering facility, 
Features include semiconductor data 
sheets, media releases, software down 
loads, and much more 


JAYCAR ELECTRONICS 
Tel: 1800 022 888 
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VV e D We stock a complete range of especially selected 
EV G re quality light fittings for most applications. 
Various colours These fittings complement our LED-hased MR16 lamps 
and types - and are factory assembled for long life operation. 
- Bullet Direct connection to 12V (AC or DC) makes these 
lights ideal for back-up or emergency lighting 
- Square and for use in low-power (energy saving) systems. 
- Round in Gold All light fittings are supplied tully assembled 
- Chrome and fitted with 3Watt High-Power LEDs, 
- Satin Chrome withlow power consumption, typically 
- White 300mA @12V 
- Black. Ideal for Caravans, Motorhomes, Boating 


Please view website. and Camping applications. 


EVE 


We also stock a full range of other Ceiling, Wall mount 
and Outdoor type light fittings. 
Please visit our web site to view a full and detailed 
colour brochure of all fittings available and request 
further information. 


Pe 










Hi-Output MR‘ iG LED 


Uses 3 Watt Hi-Output LED with Expected Life 50,000 hours plus 
Input 12-24VDC or 12-18VAC (low power consumption, 300mA @12V) 
Up to 60 Lumens light output 

Wide beam angle 110? (Narrow beam angle available soon) 

Total height 39mm ( Pins) (colour changing longer) 

Standard 50mm diameter. Drop-in for MR16 lamp housing 

No UV or Heat radiation (Run much cooler than standard halogens) 
Conforms to IEC, CE & EN standards 

Sor use with “iron core” transformers (electronic type not recommended) 








BRISBANE 

22 Campbell Street 
Bowen Hills QLD 4006 
Telephone: (07) 3252 3762 
Facsimile: (07) 3252 5778 


SOUTHPORT 

11 Brickworks Cntr, 
Warehouse Rd 
Southport QLD 4215 





ELECTRONICS 
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3 Shades of white & 10 colours available: 
Sun White, Cool White, Warm White, 

Red, Amber, Orange, Purple, Magenta, Green, 
Grass Green, Blue, Light Blue, Cyan 


Multicolour changing lamp with RGB LED 
(cycles through various Red, Green, Blue 
colour changing routines) 

Colour control option via IR Remote or R5485. 
Fully Dimmable 


Telephone: (07) 5531 2599 
Facsimile: (07) 5571 0543 















Various types 
available — 

- Brass 

- Bronze 

- Stainless Steel 
- Black 
- Green 


































SYDNEY | 
185 Parramatta Road | 
Homebush NSW 2140 | 
Telephone: (02) 9704 9000 
Facsimile: (02) 9746 1197 
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At QUESTRONIX we specialise in conversion, 
switching and distribution equipment for VGA, 
video and audio. We have been serving the 
audiovisual industry as well as pro, semi-pro and 
dormestic a-v equipment users since 1988. As well 
a5 being à 1006 Australian manufacturer we also 
import a range of innovative and interesting items. | 
WEBLINK 


WEBLINK QUESTRONIX 


diis Tei: (02) 4343 1970 — Fax: (02) 4341 2795 à 


WEBLINK n 
—À WebLINK: www.questroniz.com.au 
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, International satellite TV reception in your Eai 
home is now affordable. Send for your free pi 
info pack containing equipment catalog, 
satellite lists, etc or call for appointment 
to view. We can display all satellites from 
76.5° to 180°. 


Av-COMM Pty Ltd 
Tel:(02) 9939 4377 Fax: (02) 9939 4376 
WebLINK: avcomm.com.au 


JED designs and manufactures a range. 
of single board computers (based on 
Wilke Tiger and Atmel AVR), as well.as LCD Bay 
displays and analog and digital I/O for PCs BaF 
and controllers. JED also makes à PC PROME 
W programmer and R5232/R5485 converters. lI 


Jed Microprocessors Pty Ltd} 
Tel: (03) 9762 3588 Fax: (03) 9762 5499% 
WebLINK: jedmicro.ci com.au : 
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The iButton family of devices feature silicon 
chips armoured within 16mm stainless steel 
cans. Here we describe the basics of these 
unique devices and then show you how to 
build a simple PICAXE-based project to read 


their serial numbers! 


By Clive Seager* 


HE iBUTTON FAMILY consists 

of over 20 different products, in- 
cluding devices that contain memory, 
temperature sensors, data loggers and 
even Java computers. Every iButton 
produced (to date over 100 million) 
has a unique silicon serial number. 
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This feature makes the iButton ideal 
for use in automatic identification 
systems. 

In fact, the simplest member of the 
family, the DS1990A Serial Number 
iButton, is designed specifically for 
identification tasks. Like all devices, 


An assembled PICAXE 
iButton reader board, 
complete with iButton 
probe & piezo sounder. 
Although not visible 
here, the probe has an 
LED in its centre for 
visibility at night. 





its 64-bit serial number is guaranteed 
to be unique and therefore traceable. 
iButton serial numbers are also laser 
engraved on the outsides of the cans so 
that human eyes can read them! 

Owing to the small size and robust 
nature of the iButton package, it can 
travel with a person or object to pro- 
vide many useful functions, including 
access control, environmental moni- 
toring and data storage. 

The stainless steel button is durable 
enough to be worn everyday on an 
accessory like a ring, key fob, wallet, 
watch, metal card or badge. It is also 
water resistant and so can be wom 
while washing or swimming. 

The information in an iButton can be 
accessed by tapping it against asimple 
dual-contact metal probe connected to 
an electronic reader circuit. This type 
of metal probe is much cheaper and 
more durable than a magnetic swipe 
or “smart-card” reader and the iButton 
itself can have a much larger memory 
capacity. iButton technology is also 
cheaper than radio frequency style ID 
cards (RFID). 


Inside an iButton 


The electronics inside an iButton 
connects to the outside world via the 
base and lid of the metal can, which are 
electrically isolated from one another 
by a polypropylene grommet. When 
an iButton is momentarily touched 
against a probe, the side makes a 
ground connection and the lid (face) 
makes a power/data connection. 

In a fraction of a second, the iButton 
accumulates sufficient energy from the 
reader to power its circuits. It then 
communicates with the reader over the 





* About the author: Clive Seager is the 
Technical Director of Revolution Education 
Lid, the developers of the PICAXE system. 
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NOTE: LED1 I3 PART 
OF iBUTTON PROBE 


PICAXE-08M 
pi 9 sii ov 
2 Z [] OUT 0 / SERIAL OUT / INFRAOUT 


IN 4 / OUT 4 / ADC A IN1/OUTT1/ADC1 


IN 3 / INFRAIN E] 4 


S£ PICAXE-08M iBUTTON READER 


Fig.1: here's the circuit diagram for the reader. The data line from the iButton 
probe is connected to input 4 of the PICAXE microcontroller (IC1), with power 
to the probe provided by a 4.7kQ pull-up resistor. The transistor (TR1) can be 
used to drive an external relay when a valid iButton serial number is detected. 


IN 2 / OUT 2 / ADC 2 / PWM 2 / TUNE 


Here's whats 
inside an 
iButton can! 





same connection, providing its serial 
number and more, depending on the 
type of device. 

For obvious reasons, Dallas refers 
to this ultra-simple power and data 
connection method as a “1-Wire” 
interface. The relatively complex 
communications protocol used over 
the interface is known as the 1-Wire 
protocol. Communications speed 
is 16kbps in “standard” mode and 
142kbps in “overdrive mode”. 

The iButton can transmit a surpris- 
ingly amount of information in a rela- 
tively short time. In fact, it is almost 
impossible to tap an iButton against a 
probe quicker than the time required 
by the iButton to transmit its serial 
number, This makes the iButton an 
ideal device for applications such as 
locks where operation must appear to 
be virtually instantaneous. 

As the 1-Wire interface provides 
power to the iButton, most devices 


siliconchip.com.au 


do not require an internal battery. To- 
gether with their robust steel casing, 
this makes for a product with a very 
long life span. 


PICAXE iButton reader 


Due to the complexity of the 1-Wire 
protocol, iButton readers are typi- 
cally microcontroller based and this 
is where our PICAXE project for this 
month comes in. Using the PICAXE 
BASIC command readowsn (for read 





one DS1990A 
iButton and 
a plastic fob 
which are 


together. 
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The kit includes 


easily snapped 
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Fig.2: use this diagram 
as a guide when 
assembling the reader. 
Don’t forget to install 
a wire link between 
the two “+” holes at J1 
and double-check the 
orientation of IC1, D1, 
TR1 and the battery 
leads. 





TO 
PIEZO 


TO 
iBUTTON 
PROBE 


Parts List For 
iButtoniReaden 


1 AXE109 PC board 

1 3.5mm stereo socket (CT 1) 

3 2-way terminal blocks (CT2- 
CT4) 

1 4-pin 2.54mm-pitch SIL header 

1 8-pin IC socket 

1 100nF polyester capacitor 

1 piezo sounder 

1 battery clip 

1 3 x AA battery holder 

1 plastic iButton holder 

1 DS9092L iButton probe with 

LED 


Semiconductors 
1 PICAXE-08M (IC1) 

1 1N4001 diode (D1) 

1 BC548 transistor (Q1) 

1 DS1990A Serial Number 
iButton 


Resistors (0.25W 5%) 
2 10kO 1 4.7kQ 
1 330Q 1 1kQ 

1 22kQ 


Also required (not in kit) 
PICAXE Programming Editor 
software (v4.1.0 or later) 
PICAXE download cable (part 

no. AXE026) 
3 x AA alkaline cells 


Obtaining Kits & Software 

The design copyright for this 
project is owned by Revolution 
Education Ltd. Complete kits (part 
no. AXE109) for this project are 
available from authorised PICAXE 
distributors — see www.picaxe. 
com.au or phone Microzed on 
(02) 4351 0886. The PICAXE Pro- 
gramming Editor software can be 
downloaded free of charge from 
www.picaxe.co.uk or ordered on 
CD (part no. BAS805). 
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TRANSISTOR 






















board look like. As shown, the C2 
component position on the board 
is left vacant. 








one-wire serial number), users can 
read the unique serial number from an 
iButton with the aid of a very simple 
circuit and without detailed technical 
knowledge of the protocol. 

The circuit for the PICAXE-08M 
iButton reader appears in Fig.1. As 
shown, the circuit could be used to 
drive a solenoid type lock (via a relay) 
but is probably more suitable for use as 
a building block within more complex 
circuits. 

PICAXE enthusiasts will find the 
circuit quite straightforward. The 
1-Wire bus from the iButton probe 


connects to input 4, with power to the 
bus provided by the 4.7kQ resistor to 
4.5V. An optional external push-but- 
ton switch can be connected to input 
3 to allow for manual activation in a 
door lock application. 

A transistor (TR1) driven from 
output 1 provides an open-collector 
output that can be used to drive an 
external relay. Diode D1 across the 
output terminals limits the back-EMF 
spike generated during relay switch- 
ing. As mentioned, the relay could be 
used to power a solenoid type door 
lock. Alternatively, the transistor out- 
put could be used to trigger a circuit 
of your own creation. 

All that remains to be mentioned are 
the piezo sounder and LED outputs, 
which are connected to output 2 and 
output 0, respectively. Note that the 
LED is incorporated in the centre of 
the iButton probe housing (supplied 
in the kit) to provide an aiming point 
during night-time use. 

As with most PICAXE projects, 
the circuit must be powered from a 
4.5V battery pack or regulated 5V DC 


supply. 


Assembling the reader 


The simplicity ofthis design makes 
for a very simple PC board layout with 
few parts, so assembly is very straight- 
forward. Using the overlay diagram in 
Fig.2 as a guide, begin by installing the 
resistors, diode (D1) and IC socket for 
the PICAXE-08M (IC1). 

Take particular care that the notch 
in the IC socket matches that shown 
on the diagram. This will be used as 
a guide when plugging in the PICAXE 
chip, which also has a notch on 
one end. Also note that the cathode 
(banded) end of the diode (D1) must 





TWO PAPER CLIPS 
BENT TO MAKE 
THE CONTACTS 


Fig.3: it’s easy to make your own probe for experimental purposes using a 
pair of paper clip “contacts” anchored to a wooden or epoxy resin base. 


siliconchip.com.au 





An iButton can be attached to a 
plastic card and used for access 
control instead of magnetic stripe 
technology. 





There’s no traditional key slot in this 
door handle - just a probe to accept 
an iButton for user identification! 


be oriented as shown. 

Use one of the resistor lead off-cuts 
to make a link (J1) between the two 
pads marked “+”. Following that, in- 
stall the 100nF capacitor and transistor 
TR1, noting that the flat side of the 
transistor must face the capacitor. 

All of the connectors (CT1-CT4) can 
go in next. You may find that the kit 
includes one 2-way and one 4-way 
screw-terminal block. The 4-way ter- 
minal block is easily converted into 
two 2-way blocks simply by snapping 
(or sliding) it apart! Push the stereo 
socket (CT1) down firmly so that it 
snaps into place before soldering. 

The final step is to install a 4-way 
single-in-line (SIL) header strip for 
connection to the iButton probe. This 
is probably supplied in a 10-way strip 
in the kit but is easily cut down to the 
correct length with a sharp knife or 
side cutters. 

The battery clip and piezo sounder 
can now be connected to the board. 
It is crucial that the battery leads 
are connected around the right way; 
otherwise, the PICAXE chip will be 
destroyed at power up! To reiterate, 
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Dutton At fhe Exhibition 





Mechanisms exhibit at The Big Idea exhibition (photograph © Revolution 


Education Ltd 2000). 


he Big ldea is a permanent £13 

million ($A31 million) technology 
millennium exhibition, located on the 
site of Alfred Nobel's dynamite factory 
in Ardeer, Scotland. It is essentially a 
giant inventors' workshop, with a large 
number of hands-on exhibits explaining 
the principle themes of technology and 
invention to children. 


The Big Idea uses a custom IBut- 
ton tracking system developed by 
Revolution Education Ltd. On entry to 
the exhibition, each visitor is given an 
iButton tag housed in a plastic key fob. 
At the same time, the visitors name 
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e 
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The visitor's iButton tag activates 
the various exhibits. (photograph 
O Revolution Education Ltd 2000) 


and postcode is entered into the computer system, along with their unique iBut- 


ton serial number. 


As the visitor moves around the exhibition, the iButton tag is used to activate 
the various exhibits. At the interactive computer screens, the visitor is welcomed 
by name when the iButton is touched, whereas at the physical exhibits, the iBut- 
ton activates the exhibit and sets a timeout period. 

One of the many unique features of The Big Ideais that each visitor is given an 
inventor's pack to build and take away. These packs are dispensed by a vending 
machine, once again triggered with the touch of an iButton. 

Each time a visitors iButton is used, the time and location are logged by a 
computer system. This is used to create a personal "certificate of achievements", 
which is available for collection at the end of the day. 
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main: 





loop: 
toggle 0 

if pin’ = 0 then open 

pause 250 

readowsn 4 

if b6 <> 0 then test 

goto loop 


‘wait 









test: 


if b8 <> $A1 then main 
if b7 <> $00 then main 
if b6 <> $01 then main 






open: 






the red wire from the clip goes to ‘V+” 
and the black wire to “OV”. As you can 
see from the diagram and photos, the 
piezo leads can be threaded through 
the adjacent corner hole before solder- 
ing to provide strain relief. 


PICAXE program 


The BASIC program in Listing 1 
shows how easy it is to read an iBut- 
ton serial number using the PICAXE- 
08M. When a valid serial number is 
returned by the readowsn command, 
it is compared with a predefined 16- 
digit (8-byte) number. 

If the numbers match, the transis- 
tor is switched on for five seconds 
and the piezo generates a two-tone 
sound. If not, a single tone is gener- 
ated instead and the program loops 
back to the start. 
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let b6 = 0 'reset family code to 0 -~ 
low 0 'LED off 
low 1 'output off 


'LED on or off 
'switch pushed? 


'read serial number on input4 
‘ibutton detected 


’ {Button detected so check serial number, 
‘if wrong number then jump back to start 


sound 2,(50,50) ‘beep 

high 0 'probe LED on 

if b13 <> $FA then main : ‘modify all of these 

if b12 <> $00 then main ‘to match your unique 
if b11 «» $00 then main 'iButton serial number! 
if b10 «» $0B then main 

if b9 «» $23 then main 


' Everything is OK so switch output on for 5 secs 


sound 2,(100,50) ‘beep 

high 1 LED on 

high 2 ‘output on 
pause 5000 'Wait 5 seconds 
goto main 





















Finally, the toggle command is used 
to flash the LED in the centre of the 
iButton probe, allowing you to find it 
in the dark of night! 

Note that you must alter the serial 
number values where indicated to 
match the unique code that is laser 
engraved in “2-12-2” format on the face 
of your iButton. For example, the iBut- 
ton used with the program in Listing 
1 would be engraved like this: 

FA 01 
00000B23A100 

Each unique code uses the hexadeci- 
mal digits 0-9 and A-F. Do not confuse 
D with 0 or B with 8! 


Making your own probe 

As described earlier, the two con- 
nections necessary for iButton opera- 
tion (power/data and ground) are made 
















Above & below: iButtons can 
be attached to almost anything 
given the appropriate holder. 

























with a purpose-built probe. Although 
off-the-shelf probes are readily avail- 
able, it’s a relatively simple matter 
to make your own for experimental 
purposes. As shown in Fig.3, a pair 
of paper clip “contacts” could be 
anchored to a base such as wood or 
epoxy, for example. 

However, if you have a serious 
application in mind, you will prob- 
ably want to purchase the kit for this 
project as it includes a professional 
quality probe with an embedded LED 
(see photo). 


Want more information? 


The iButton is an interesting low- 
cost technology that can be incor- 
porated into numerous projects. By 
modifying the circuit provided, the 
iButton can become the “key” to many 
exciting projects! 

Detailed information about the 
iButton range is available from the 
Dallas Semiconductor/Maxim website 
at www. iButton.com SC 
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The complete iButton datalogger 
starter pack includes one DS1921G 
iButton, a Blue Dot adapter, USB 
adapter and Windows-based 
software. 
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The D$1921 iButton 


... a temperature datalogger in a 16mm stainless steel can! 


One of a range of datalogging iButtons, the 
DS1921 houses a battery and an embedded 
computer chip that integrates a temperature 
sensor, a clock/calendar and memory. 


HE MEASUREMENT RANGE for 

the DS1921 iButton’s tempera- 
ture sensor is -30°C to +85°C in 0.5° 
increments, while the clock measures 
seconds to years accurately to +1 
minute per month from 0°C to 45°C. 
Incredibly, the iButton can log data for 
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more than 10 years, or up to 1 million 
temperature measurements. 

As well as the datalogging memory, 
these devices also incorporate a further 
512 bytes of user memory. This space 
could be used to store a product de- 
scription, shipping manifest or even a 


student’s name, for example. 

All iButtons include a unique 16- 
digit silicon serial number for identi- 
fication. As described in our previous 
iButton article, this serial number can 
be read out using a simple PICAXE- 
08M circuit and BASIC program. 
Unfortunately, PICAXE BASIC does 
notinclude any commands that enable 
us to easily access the DS1921’s other 
resources over the 1-Wire bus. 

However, iButton manufacturer 
Dallas Semiconductor and Revolution 
Education have produced a general- 
purpose Windows-based application 
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A Gommercial Applications Making Sure The Fish Stayed Cold 


The DS1921 iButton belongs to 
the Thermochron family of datalog- 
gers, which include devices with 
high accuracy measurements, larger 
memories and even humidity meas- 
urement capabilities. These devices 
continue to be applied in a wide range 
of commercial applications, including 
food quality control, as highlighted in 
the following example. 

Around the coast of Scotland 
and Canada, aqua-culture farms 
rear salmon for sale to restaurants 
around the world. Many salmon are 
destined for Japan and therefore 
must be transported by air, packed 
in crates of ice. 

It is naturally very important that 
the fish are maintained at the correct 
temperature during the journey, par- 
ticularly if they are subjected to de- 
lays at the airport terminals. For this 
reason, it is desirable to constantly 
monitor the temperature of the fish 
over the duration of the journey. 

The DS1921 iButton temperature 


that provides full access to the iBut- 
ton's resources. The software is well 
suited for use in a classroom or labora- 
tory situation, as it provides all that's 
necessary to initiate datalogging and 
retrieve mission results. 

To use the software, the iButton's 
1-Wire bus must be hooked up to the 
PC's serial or USB ports. Let's see how 
it all works. 


Configuring the iButton 


Before the computer chip in an iB- 
utton will begin logging temperature 


*Wps1921 iBulton| B90000001486EE21 
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Fig.1: software supplied with the 
starter pack makes it very easy to 
configure the iButton for a mission. 
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datalogger is ideal for this purpose. 
This small, low-cost iButton is easily 
clipped onto a piece of plastic and 
placed beside the fish in each crate. 
The iButton is programmed to take 
readings every 30 minutes and its 
memory is programmed with the 
shipping details, such as lot number 
and batch quantity. 

As the iButton contains an inter- 
nal battery, it operates completely 
autonomously, requiring no external 
connection to perform its pre-pro- 
grammed datalogging tasks. 

When the crate arrives at its des- 
tination in Japan, the merchant can 
retrieve the iButton, connect it to a 
laptop or Palm computer and upload 
the data. The temperature readings 
can be displayed as a graph and the 
merchant can check that the salmon 
have been stored between the correct 
temperature thresholds for the entire 
journey. If the temperature limits have 
been exceeded the fish are rejected 
and destroyed. This ensures that only 


and time information, the user must 
first set a number of key parameters. 
These are as follows: 

@® Set the internal clock to the current 
date and time. 

€ Enter mission details (eg, student 
name and purpose of experiment). 

@ Set the sample rate (1 minute to 
255 minutes). 

€ Set the upper and lower tempera- 
ture alarm threshold values. 

€ Set the mission start delay (time 
before the mission starts — up to 45 
days). 
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Fig.2: once a mission has been 
launched, its status can be viewed at 
any time. 





the finest quality fish are sold on to 
the restaurants. 

The iButtons are collected and 
then mailed back to the salmon 
farms so that they can be reused. 
As the iButton has a life span of up 
to 10 years, it can be reused many 
times, making it a very cost-effective 
datalogging device. 





To perform the configuration, the 
iButton is clipped into a “Blue Dot” 
adapter, which is in turn connected to 
a computer via its serial or USB port. 
The Windows software can then be 
used to set all of the parameters and 
initiate the mission. 

Once configuration is complete, 
the iButton is removed from the Blue 
Dot adapter and placed in the logging 
position. The iButton’s stainless steel 
case withstands dirt, moisture and 
rough treatment and its small size 
means that it can be attached unob- 
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Fig.3: current mission data is auto- 
matically downloaded from the 
iButton when the software is launched. 
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trusively to most container surfaces 
or walls. 

This could include bottles, boxes, 
crates, pallets, air cargo containers, 
refrigerators, semi-trailers, etc. 


Retrieving mission data 


When the mission is complete, 
the iButton is retrieved and clipped 
into the Blue Dot adapter again. The 
software is then used to extract mis- 
sion data. Reports and graphs can be 
generated from the data and it can be 
exported in CSV format for use in other 
applications (eg, Excel). 


Data storage in detail 


The iButton stores data in three 

different ways that serve different ap- 
plication needs, as follows: 
(1). TEMPERATURE LOGGING: the 
iButton can take 2048 time and date 
stamped temperature readings at equal 
intervals, spaced between 1 and 255 
minutes. At a 1-minute interval, this 
equates to about 1.4 days, whereas at 
a 255-minute interval, this equates to 
almost a year of continuous opera- 
tion. The battery lasts for 10 years, so 
almost a million readings are possible 
in this time. 

To fully utilise the recording mis- 

sion, the user chooses the time to begin 
temperature taking, sets a sampling 
rate, sets high and low alarm thresh- 
olds, and determines whether to “roll- 
over" when 2048 time and temperature 
readings are completed (or to simply 
stop logging at that point). 
(2. HISTOGRAM BINS: the iBut- 
ton also simultaneously stores each 
temperature sample in a histogram. 
The histogram memory consists of 
56 bins in 2? increments; each bin 
can hold up to 65,500 temperature 
readings. The histogram method of 
data storage serves applications that 
require long-term monitoring or the 
ability to instantly assess whether a 
minimum or maximum threshold has 
been compromised. 

For example, when storing blood 
or other biomedical products, it is 
critical to know if certain user-defined 
temperature thresholds have been 
exceeded. The histogram instantly 
reveals this information, together 
with the length of time the thresholds 
have been exceeded. The histogram 
keeps recording after the standard 
log is full. 

(3. THRESHOLD ALARMS: both 
upper and lower threshold alarms 
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The “Blue Dot” adapter provides a connection point for one or two iButtons 
during configuration and data retrieval. Hook-up to the PC is made via an 
RS232 serial or USB adapter. 
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Fig.4: graphs and charts of the results can be instantly displayed and printed. 
They can also be exported in CSV format from the main toolbar. 


can be set. If the iButton temperature 
exceeds these thresholds at any point 
an alarm time/date stamp will be 
recorded. This reveals exactly when, 
and for how long, an alarm threshold 
was exceeded. 


Summary 


Dallas Semiconductors’ iButtons 
open up a completely new world of 
datalogging possibilities. Check out 
their website at www.iButton.com for 
all the details. 

As well as their many commercial 
applications (see panel), Revolution 
Education believe that the low-cost 
DS1921 temperature dataloggers will 
find use in the lab and classroom. To 
this end, they are making a complete 
“starter pack” available. 

The iButton datalogger starter pack 
(PartNo. LOG001) contains a D51921 
iButton, Blue Dot adapter, USB adapter 
and PC software on CD and is avail- 


able from www.microzed.com.au or 
phone MicroZed on (02) 4351 0886. 
Individual iButtons are also available 
from MicroZed. SC 





* About the author: Clive Seager is the 
Technical Director of Revolution Education 
Ltd, the developers of the PICAXE system. 
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A $5 2-channe! vibration sensor 


Want to make a vibration sensor for just a 
few dollars? All you need is an old cassette 
deck and a couple of loudspeakers! 


HIS 2-CHANNEL vibration sensor 

costs almost nothing to make butis 
sensitive enough to detect a cat walk- 
ing past on a wooden floor! 

To make it, you'll need a discarded 
(but still working) cassette deck that 
has VU meters (these can be either 
analog or digital) plus a couple of 
loudspeakers, which can be easily 
salvaged from an old stereo TV. If you 
can't score that lot for under $5.00, 
you're not really trying. 


High-gain preamplifiers 

The unit takes advantage of the fact 
that a cassette deck uses two high-gain 
preamplifier stages that work with very 
small signals. Normally, these signals 
are read off the tape by the heads but 
what we do here is feed in new signals 
which are derived from coils of wire 


Edgar Instruments 
Powar 


2-Channel Vibration Detector 


It looks like a $1000 instrument but costs less than $5 to make, This 2-channel 


moving in a magnetic field. And since 
loudspeakers have very strong mag- 
nets, coils with lots of windings and 
very small internal clearances, they 
make ideal sensors for our vibration 


. detector. 


If the speaker basket (or frame) is 
firmly attached to the ground and a 
vibration occurs, the basket and the 
cone will tend to move at different 
rates. For example, if there is a sudden 
movement upwards, the inertia of the 
cone means that it gets left behind for 
a moment, 

As aresult, the magnet will move in 
relation to the coil (which is attached 
to the cone) and a small voltage will 
be generated. 

This voltage is amplified and dis- 
played on the cassette deck’s VU 
meters. The greater the needle deflec- 
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vibration detector is actually based on a slightly modified cassette deck and 
uses conventional loudspeakers as vibration sensors. It’s sensitive enough to 
detect a cat walking past on a wooden floor. 
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tion, the greater the amount of vertical 
vibration that has occurred. 


Building it 

At its simplest, the vibration detec- 
tor will take only a few minutes to 
make. First, make sure that the power 
cord is disconnected from the mains 
supply and then take the cover off 
the cassette deck. Now trace the leads 
(they’ll be shielded) that connect the 
PC board to the heads. There will be six 
conductors in all—acommon, play and 
record signal feed for each head. 

Cut these wires and feed them out 
of the case. That done, replace the lid, 
power-up the deck, press the “Play” 
button and then connect a speaker 
across the wires for one channel, try- 
ing various combinations until you 
find a pair which causes a VU meter 
to strongly react to any speaker move- 
ment. 

Now do the same for the other chan- 
nel. You may need to extend these 
leads and in our case, we used the RCA 
cables that came with the deck. 

While we were at it, we also stripped 
the cassette deck of the surplus parts. 
For example, the complete tape mech- 
anism was removed. Why? Well, the 
DC motor, drive belts and springs can 
find a use in another project, as can 
the tape counter. There’s no need to 
leave them inside the “unit”. 

Of course, if you take this approach, 
you'll need to activate the same 
switches that pressing the “Play” but- 
ton normally does. For example, if a 
single switch is closed when “Play” 
is pressed, the wires leading to that 
switch will need to be connected 
together. On the other hand, you may 
find that when the cassette mechanism 
is removed, the unit is effectively al- 
ways in "Play" mode. 

Note too that different speakers will 
give different sensitivities. We tried a 
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We chose to remove the internal bits and pieces that were no longer needed 
— the cassette mechanism, tape transport buttons, access door and so on. This 
allows these parts to be used in other projects and gives a much lighter unit. 





The loudspeakers detect vibration and generate a small voltage as the magnet 
moves past the voice-coil in each unit. The larger the speakers, the more sen- 


sitive the instrument. 


variety and found that the larger the 
speaker, the more sensitive the unit 
became. 

The speakers shown here (100mm 
units salvaged from a stereo TV) were 
used in the author's unit and give a 
noticeable reading when anyone walks 
anywhere in the house (a two-storeys- 
on-stilts Queenslander). And that even 
includes walking on the concrete pad 
under the house! 

As Itype this, the unitis on my desk; 
with each normal force keystroke, the 
display meters are reading just under 


full-scale! 


New faceplate 
To make the unit look less like a 
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cassette deck and more like a vibra- 
tion detector, you can make a new 
faceplate. If the original faceplate is 
removable (most are), take it off and 
scan it into your PC. You can then 
use image manipulation software to 
construct the new visuals, putting on 
whatever labels you want. 

That done, print it out at full-size on 
heavy stock, gloss paper and affix it to 
the original faceplate. The label can 
then be protected using clear contact 
adhesive film or a couple of strips of 
broad adhesive tape. 

Another option is to replace the 
scale behind the VU meters. You can 
make the scale read anything you 
like but in the case of the unit shown 





Whenever you throw away an old 
TV (or VCR or washing machine or 
dishwasher or printer) do you always 
think that surely there must be some 
good salvageable components inside? 
Well, this column is for you! (And it's 
also for people without a lot of dough.) 
Each month we'll use bits and pieces 
sourced from discards, sometimes in 
mini-projects and other times as an 
ideas smorgasbord. 

And you can contribute as well. If you 
have a use for specific parts which can 
easily be salvaged from goods com- 
monly being thrown away, wed love 
to hear from you. Perhaps you use the 
pressure switch from a washing ma- 
chine to control a pump. Or maybe you 
salvage the high-quality bearings from 
VCR heads. Or perhaps you've found 
how the guts of a cassette player can 
be easily turned into a metal detector. 
(Well, we made the last one up but you 
get the idea .. .) 

If you have some practical ideas, 
write in and tell us! 


here, we elected to keep the original 
scales. 


Changing the sensitivity 

If the sensitivity of the unit is too 
great, simply reduce the size of the 
speaker. Adding weights to the cone 
also alters the response. 

When exploring the use of different 
speakers, be aware that a typical house 
is full of background vibrations. The 
compressor in the fridge can cause 
sufficient vibration to swamp other 
signals, while a PC cooling fan can also 
cause clearly visible room vibration. 
So to be able to watch earth vibrations 
caused by (say) visitors walking up 
to your front door, you'll need to re- 
motely mount the speaker sensor away 
from this house-borne noise — but note 
that the sensitivity will be reduced if 
the cable is too long. 


Logging the output 

Finally, if you want to feed the 
output signal into a logging system or 
drive an external display, line-level 
output voltages will be available on the 
normal RCA outputs of the deck. SC 
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SPRING CLEARANCE SALE . 
Over 10% - 90%* OFF ALL LISTED ITEMS - 


Listed below are a number of discontinued (but still good) items that we can no longer afford to hold in stock. 
We need more space in our warehouse! You can get most of the items below from your local store or from our 
Techstore - via mail and Internet ordering; but we cannot guarantee this. Please ring your local store to check stock. 
At these prices we won't be able to ship from store to store. 





















































ITEMS WILL SELL FAST AND STOCK IS LIMITED - SORRY 
ACT NOW TO AVOID DISAPPOINTMENT. NO RAINCHECKS 
Cat No X Description Original Now  *"Saveon [ Cat No Description Original Now "Save on 
RRP Orig RRP RRP Orig RRP 
MS, SECURITY & SURVEILLANCE EQUIPMENT I SB-1718 BATTERY NI-MH 4/5A 1.2V 1800MAH TAG $8.95 $174 $7.21 
LA-5428 ALARM DEAL MELCOM 8ZONE/DIALLER/LCD AU $749.00 $499.00 $250.00 §SB-1/32 BATTERY NI-MH AA 1.2V Pa TAG $3.25 $135 $1.90 
LA-5360 ALARM PNL AEI 6ZONE KEYPAD 965.00 $159.95 $105.05 §SB-1702 BATTERY NI-MH AA 1.2V 1650MAH TAG $4.75 $195 $2.80 
LA-5427 ALARM RELAY BOARD SUITS MELCOM LA-5425/6 $49.50 $2995 $19.55 [|SB-1712 BATTERY NI-MH AA 1.2V 1800MAH NIPPLE PK4 $15.95 $6.95 $9.00 
QC-3338 BRACKET CEILING MTL R/A SLV 30KG MAX 49.95 $19.95 $30.00 §SB-1726 BATTERY NI-MH AA 1,2V 2300MAH TAG $6.25 $295 $3.30 
QC-3801 BRACKET WALL ALU CCTV 275MM CRM $22.95 $5.95 $17.00 | SB-2446 BATTERY NI-MH AAA 1.2V 650MAH TAG $3.25 $145 $1.80 
QC-3443 CAMERA CCD B&W DOME 1/3IN SAMSUMG W/IR $209.00 $89.00 $120.00 9 SB-1720 BATTERY NI-MH AAA 1.2V 800MAH NIPPLE $3.59 Sloe $2.34 
QC-3716 CAMERA CCD B&W DOME DIN $79.95 $3405 $4500 | SB-1722 BATTERY NI-MH AAA 1.2V 800MAH TAG $3.78 $1.65 $2.13 
QC-3455 CAMERA CCD B&W IR W/LEAD&PSU $119.95 $6995 $50.00 | SB-24/3 BAITERY TEL NI-CD 3.6V 280MAH PACK TRI $14.50 $10.95 $3.55 
QC-3714 CAMERA CCD B&W MTL - DIN IR $109.95 $6995 $4000 §SB-2472 BATTERY TEL NI-CD 4.8V 250MAH PACK 14.50 $10,95 $3.50 
QC-3712 CAMERA CCD B&W PLAST - DIN IR 89.95 $3495 $5500 ]|SB-24/8 BATTERY TEL PANASONIC FLIP BLK $24.25 $6.95 $17.30 
QC-3444 CAMERA CCD COL DOME 1/3IN SONY W/IR 369.00 $184.00 $185.00  MS-4016 FLTR MAINS INLINE CLOVERLEAF SURGE/IND $6.45 $3.50 $2.95 
QC-3262 CAMERA CCD COL TX ADDITIONAL SUITS QC-3260 $179.00 $69.95 $109.05 | MS-4014 FLTR MAINS INLINE FIG8 SURGE/INDICATOR $6.45 $3.50 $2.95 
QC-3704 CAMERA CCD MTL PIR - DIN IR 169,95 $69.95 $100.00 | MI-5100 INVERTER ISOL 100W 12VDC/230VAC 50HZ $44.95 $39.95 $5.00 
QC-3702 CAMERA CCD PLAST PIR - DIN IR $149.95 $5905 $9000  MP-3039 PSU 12V/8V AC 1À $9.05 $7.95 $2.00 
QC-3216 CAMERA CCD ROTATING B&W W/CTRL $999.00 $119.95 $179.05 | MP-2900 PSU 12VDC 450MA UNREG 2.5MM PLG $8.95 $4.95 $4.00 
QC-3257 CAMERA CMOS B&W TX ADDITIONAL SUITS QC-3255 D 00 $69.95 $89.05 || MP-3095 PSU LAB 1,5-30VDC 1A REG LASCAR $199.00 $139.95 $59.05 
QC-3255 CAMERA CMOS B&W TX W/LESS & RECEIVER $269.00 $8405 $184.05 | MP-3073 PSU LAB 13.8VDC 5A REG BIND POST $109.50 $85.95 $23.55 
QC-3271 CAMERA CMOS COL 2.4GHZ CH1 PSU SUIT QC-3270 (100 00 $6995 $59.05 |[MP-3076 PSU LAB 13.8VDC 10A REG BIND POST $169.50 $129.95 $39.55 
QC-3275 CAMERA CMOS COL IR 2.4GHZ CH4 SUITS QC-3274 $179.00 $9995 $7905 |MP-3077 PSU LAB 13.8VDC 15A REG BIND POST $189.50 $149.95 $39.55 
QC-3454 CAMERA CMOS COL PINHOLE W/AUD&PSU $39.95 $69.95 $20.00 -3234 PSU SMPS 7VDC 2-14 1.3MM PLG KODAK . | 7 
QC-3390 CAMERA COL IP/NETWORK 640X480 PIXEL $349.00 $189.00 $160.00 PWRBRD GWAY 1SWITCH FLTR LONG WHT TA 1 bt. 
QC-3380 CAMERA DIG PEN CMOS RS$232 W/LEAD SKT DS $9995 $49.95 $50.00 ITING Ls 2 d t 
QC-3295 CAMERA DOME V/FOCAL F4.0-F9.0MM 380TVL $249.00 $189.95 $59.05 LAMP BLKTO SUIT 3L-2960 PINSPOTS DO. oe pO. 
QC-3320 CAMERA LENS AUTOIRIS STD C/CS F1.8 4MM $279.00 $219.95 $59.05 FLUORO TUBE 2FT 240V 20W BLK/LITE $17.95 i $9.00 
QC-3340 CAMERA LENS CS MOUNT AMM ECON $24,95 $550 $19.45 §SL-3159 FLUORO TUBE 2FT 240V 40W BLK/LITE $79.95 $49.95 $30.00 
QC-3342 CAMERA LENS CS MOUNT 6MM ECON $24.95 $550 $1945 [$L-2989 GLOBE 240V 15WTO SUIT $L-2986/87 $6.70 $1.95 $4.75 
QC-3344 CAMERALENS CS MOUNT 8MM ECON $24.95 $550 $1945 §SL-2761 GLOBE EDISON 240V 75W BLKLIGHT $9.95 $3.99 $6.00 
QC-3322 CAMERA LENS W/AUTO IR STD C/CS F40 $119.00 $59.95 $59.05 f SL-3209 GLOBE FLANGE HAL 4.8V 500MA $10.00 $595 $4.05 
QC-3324 CAMERA LENS W/AUTO IR STD C/CS F80 $119.00 $59.95 $59.05 Į SL-3212 GLOBE TORCH 2.5V 400MA BI-PIN $1.20 $0.35 $0.85 
QC-3395 CAMERA USB PAN/TILT W/REMOTE SLV $299.00 $229.00 $70.00 [51-2879 LIGHT SET - PARTY 3IN1 STROBE/BALL/UV $59.95 $39.95 $20.00 
QC-3384 CAMERA WRIST WATCH PDA W/GAMES $99.95 $5905 $30.00 §SL-2967 MINI PAR HAL 12V 20W W/ALENSE/PSU $29.95 $19.95 $10.00 
QC-3254 CAMERA/MONITOR CMOS B&W W/LESS 2.4GHZ $979.00 $149.50 $129.50 9 SL-2960 SPOTLIGHT PAR36 240V 6V/30W NO/GLOBE $24.95 201595 $9.00 
LA-8907 DETECTOR U/SONIC TX/RX/CASE (CAR ALARM) $49.95 $1995 $30.00 §SI-3079 TORCH CCFL/XENON/LED $39.95 $19.95 — $20.00 
LR-8831 DOOR LOCK CAR CENTRAL RMT CTRL W/2KEYFOB $79.95 $3995 $40.00 §S1-3333 TORCH LED 1W 3AA ALU BLK $59.95 $29.95 $30.00 
LA-5087 FLASHER CAR 2LED ORG $14.95 $450 $1045 [$1-3324 IORCH LED W/MAGNIF 2AAA ALU $29.95 $1495 $15.00 
QV-3056 INTERFACE CARD PCI VIDEO CAPT 4CH 5F/SEC $349.95 $299.95 $120.00 [51-3058 TORCH LEDX3 WHT HEAD/CLIP $29.95 $19.95 — $10.00 
LA-5474 KEYPAD ALARM & CTRLR FOR HOMENET SYSTEM $59.95 $1995 $4000 §SI-3070 TORCH LEDX3/BI-PIN HEADLAMP ADJ BEAM YEL $39.95 $29.95 $10.00 
QC-3457 LEAD CCD CAM EXT MINIDIN/6P 20M $19.95 $9.95 $10.00 SL-3180 TUBE KIT UV COOL 4COLX1.5M W/WIRE&CLIP $12.95 Sg $: 
LA-5162 LIGHT NIGHT W/PIR & LIGHT SENSOR 6LED $24.95 $14.95 $10.00 WHEEL COL 230MM W/MOT 240VAC (SL2960 i ph, 
QM-3402 MONITOR 10IN B&W $199.50 $69,95 $129.55 UIHBUDVIE 
QM-3403 MONITOR 10IN B&W 4CH $259.50 $89.50 $170.00 ACOUSTIC TILE 305X305X32MM ECON $12.95 $8. 
QM-3407 MONITOR 12IN B&W QUAD W/QUAD RCA OUT $599.50 $299.50 $300.00 9 AA-0434 AMP CAR 2X150WRMS RE/S $289. 00 $154.95 
QM-3751 MONITOR LCD TFT 7IN ROOFMOUNT 12V IR $399.00 $269.00 $60.00 | AA-0438 AMP CAR 4X50WRMS RE/S $219.00 $134,95 $84.05 
QC-3730 MONITOR QUAD B&W W/4 CAMERA MTL CMOS $399.00 $399.00 $500.00 §LT-3019 BALUN INDOOR 75R/300R RIBBON CABLE OUT $3.10 $075 $2.35 
LA-5025 PIR DETECTOR QUAD SENSOR PROTON $39.95 $2495 $1500 ]|AR-1495 CD DRAWER 60DISC PLAST BLUE & WHITE $19.95 $11.95 $8.00 
LA-5040 PIR PULSE MICROWAVE SENSOR PROTON $/9.95 $5095 $2000 |AR-1488 CD WALLET 56DISC ZIPPER BLU 290X170X65 $7.95 $5.95 $2.00 
LA-5030 PIR PULSE W/BRKT 12V MICRON N/C $29,95 $1405 $15.00 | AM-4082 MIC MULTIMEDIA W/LEAD PLG 3.5MM SWANNECK $12.95 $8.95 $4.00 
LA-5035 PIR PULSE W/BRKT 12V MICRON N/O $39.95 $19.95 $20.00 [A4-0340 MODULE - 6W MINI MONO $23.99 $1295 $11.00 
QC-3372 QUAD PROCESSOR B&W W/AUDIO DOMESTIC $119.00 $89.00 $30.00 9 AA-0360 MODULE - SURRND SOUND EXPERIMENTERS 2524.05 $15.95 $9.00 
QV-3066 RECORDER VIDEO DVR 1CH W/AUDIO&120GB HDD $799.00 $595.00 $204.00 ][AR-1718 REMOTE CTRL DYNAMO POWERED UNIV 4IN1 SLV $09.95 $19.95 $40.00 
LR-8864 SENSOR PARKING W/BEEPER&2SENSORS $89.95 $4495 $4500 | 05-2432 SPEAKER BOX IN/OUTDOOR 4R 25W BLK 3WAY PR $89.05 $29.95 360.00 
QC-3392 VIDEO CAPTURE IP/NETWORK 4INPUT $349.00 $189.00 $160.00 [05-2250 SPEAKER CAR 4IN 20WRMS 2WAY PR $24.95 $10.95 $14.00 
QC-3208 VIDEO PANNING MOTOR W/CTRL SUIT CAM 500G $179.00 $9995 $79.05 §0S-2254 SPEAKER CAR SIN 25WRMS 2WAY PR $28.95 $12.95 $17.00 
(00-3359 VIDEO SWITCHER B&W 4CH DIG $299.00 $199.95 Pe 05 §CS-2218 SPEAKER CAR TWEET SUPER DOME 1IN 40W MYLAR — $5. 00 $3.15 $1.85 
-3394 VIDEO WEB SERVER (IP/NETWORK) 2CH W/PSU 230]. $289. AS-3150 SPEAKER CAR/BOXES 4IN 4R PR $8.95 $6.95 SUR 
CTS i E CF-2765 SPEAKER CLIP GRILLE PLAST SHT PK8 $1 50 $0.75 50.75 
BATTERY BANK NI-MH FOR DIG CAMERAS AX-3540 SPEAKER CLIP GRILLE SKP KIT $4.70 $1.95 $2.75 
MB-3520 BATTERY CHGR CAR 12V@4A AUTO W/CLIPS $39.95 $14.95 CF-2766 SPEAKER CLIPGRILLE PLAST LNG PK8 $2.50 $0.65 $1.85 
MB-3535 BATTERY CHGR NI-CD/NI-MH FAST 4AA/AAA 12V $34.95 $1595 $1900 [ 06G-2380 SPEAKER PA 12IN 8R 100WRMS CARDBOARD $99.50 $39.95 $59.55 
MB-3566 CHGR ADPT SUITS MB-3550 -JVC;CANON:PANASONIC $12.50 $4.95 $755 |AM-4054 SPEAKER PA PERSONAL SW ECON $49.95 $29.95 $20.00 
MB-3565 .CHGR ADPT SUITS MB-3550 -SHARP;HITACHISONY —— $12.50 $495 $7.55 | 0X-2695 SPEAKER PORT 110MM ADJUSTABLE $7.50 $295 $4.95 
MB-3582 BATTERY CHGR W/CR123A/CIG PLG & ADPT $44.95 $1995 $2500 | 05-2246 SPEAKER SUB 12IN 4R CARBON RE/S $158. 9 $89.95 $69.05 
MB-3584 BATTERY CHGR W/CRV3/CIG PLG & ADPT $59.95 $24.95 $35.00 §CS-2240 SPEAKER SUB 6.5IN 4A 80WRMS CARBON RE/S $00.0 $29.95 — $25.05 
SB-1621 BATTERY LITHIUM BACKUP CR2430RH 3V 2BSMAH $4.95 $2.50 $245 [05-2228 SPEAKER SUB D/MAG 12IN 4R 150WRMS RE/S sera 00 $184.95 $94.05 
SB-1740 BATTERY LITHIUM CR123A 3.6V 600MAH RECHARGE — $19.95 $750 $1245 | 085-2465 SPEAKER SURRND 3PCE ADD-ON PACKAGE 25W BLK — $89. a $39.95 $60.00 
SB-1742 BATTERY LITHIUM CRV3 3.6V 1500MAH Gelert $29.95 $1495 $1500 [CI-1924. SPEAKER TWEET PIEZO BULLET 400W KSN1165A $49.95 $20.95 $20.00 
SB-2463 . BATTERY NI-CD 1/2SUB C 1.2V BODMAH fANYO $8.95 $4.95 $4.00 9 AS-3020 SPEAKER WIDE 2IN/53MM 4R $3.99 $1.95 $2.00 
SB-1630 BATTERY NI-CD AA 1.2V 600MAH SANYINIPPL ¢425 $250 $175 |AC-16900 SWITCH AV 4IN/1OUT W/RF MODULATOR $99.95 $39.95 — $60.00 
SB-1632 BATTERY NI-CD AA 1.2V 600MAH SANYW TA $4.50 $205 $1.55 §LT-3280 TV AMP/SPLIT INDOOR F-TYPE W/PSU 30DB+ $129.00 $99.95 $29.05 
SB-2470 BATTERY NI-CD BUTTON 1.2V 280MAH $3.15 $085 $230 [L1-3286 TV AMP/SPLITTER INDOOR 4WAY 240V GME $8950  — $6995 $19.55 
BATTERY NI-MH 4/3A 1.2V 3000MAH TAC $12.95 $4.95 $8.00 §LT-3121 TV ANTENNA RABBIT EARS 1004MM EXTENDED $11.85 $3.95 $8.00 
| $19.50 $9.95 $955 §LI-3128 TV ANTENNA TELESC SWIVEL RECT BASE 1030MM $5.95 $125 $4.70 






* Off original RRP 





Limited stock, no rainchecks, may not be available at 
all stores - call your local store to check stock details 
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CatNo X Description Original Now  *Saveon | Cat No Description Original Now  *Save on 
RRP Orig RRP ARP Orig RAP 
j NENTS, TEST EQUIPMENT & TOOLS FU à PL-0948 LEAD COMPUTER IDE ATA100 3SKT RND 480MM BLK $24.95 $995 $15.00 
PA-3596. ADAPTOR S-VIDEO SKT - SKT GENDER/C $7.80 $250. $530 |PL-0972 LEAD COMPUTER IDE ATA133 3SKT RND 600MM BLU — $24.95 $905 $15.00 
¥C-5059 FAN WITH CLEAR LEDS 80MM $19.95 $1195 3800 [WC-/620 LEAD COMPUTER IEEET284 D25 - CENT 2M $22 50) $995 $1255 
XC-5035 FAN 80MM WITH BLUE CCFL & INVERTER $3495 $2405 $1000 |WC-7628 LEAD COMPUTER IEEE1284 D25 - CENT HPCN36 oM — $22.50 $695 $1555 
XC-5053 FAN CPU COOLER BALL/B HEATSINK K6/CYRYX $18.95 $0.95 — $900 | WC-7530 LEAD COMPUTER KEYBRD DIN/SP PLG - SKT 1.8M $7.30 $495 $2.35 
XC-5033 FAN GUARD 80MM PERSPEX WITH TRI-COL LED $12.95 $895 — $400 |WC-7512 LEAD COMPUTER LAPLINK PAR PLG/PLG D25 1.8M $9 20 $595 $3.25 
XC-5058 FAN TIMER/CTRL 10MIN MAX SUIT 2PC FAN $3995 $1495 $25.00 WC-7548 LEAD COMPUTER MINIDIN/8 PLG-PLG MAC PTR 1.8M $10.00 $6.95 $3.05 
HH-8518 HEATSINK ALU 10FIN 82X32MM $2.70 $125 $1.45 9 PL-0937 LEAD ETHERNET BNC 10M $16.95 $9.95 $7.00 
QP-6012 LASCAR DATALOGGER EL-USB-1 $149.00 $99.00 $50.00 J PL-0939 LEAD ETHERNET BNC 2M $6.95 $495 $2.00 
7D-1739 LED 3MM CLR BI-COL RED/GRN $0.73 $0.95 $0.48 §PL-0938 LEAD ETHERNET BNC 5M $10.49 $6.95 $3.54 
7D-0194 LED 5MM CLR WHITE 10000MCD $3.95 $195 $2.00 |WV-7424 LEAD GAME N64 EXT R2C 1.8M $6.75 $475 $2.00 
7D-2022 LED PINK KIT TOSUIT NOKIA MOBILE PK6 $24.95 $795 $1700 |WV-7420 LEAD GAME PLAYSTATION CTRLR EXT 1.8M $16.75 $6.75 $10.00 
QP-2272 METAL DETECTOR HANDHELD $69.05 $3494 $35.01 LEAD GAME PLAYSTATION PLG-3PLG RCA 1.9M T LU 
QNM-1665 METER CARBON MONOXIDE LCD, BEEPER & BAG $229.00 $139.00 — $90.00 GADGETS sou | 
QP-5035 METER INDASH ANLG 2XVU & 1XVOLT BLUE $89.95 $39.95 $50.00 - AIR-CON & HUMIDIFIER PERSONAL 20 | 
QP-5030 METER VOLTAGE PNL ANLG 0-25V BLUE $19.95 $805 $11.00 | 51-3009 BABY COT LIGHT -SOUND ACTIVATED WHITE $19.95 $6.95 $13.00 
QP-5032 METER VU ANLG BLUE $19.95 $805 $11.00 §GT-3008 BOARD GAME SHOT GLASS SNAKES & LADDERS $19.95 $9.95 $10.00 
YM-2705 MOTOR 3VDC 2250RPM $2.95 $185 $110 |[QM-7252 BODY FAT ANALYZER W/CLOCK H/HELD BLU $29.95 $8.95 $21.00 
NS-3032 PEN PCB SILVER CONDUCTIVE 8.59 1/16IN $3395 $2405 $900 [00-3224 CAMERA SIN1 DIG CAM/VID/VOICE/WEB/USP $209.00 $189.95 $109.05 
PP-0636 PLUG LINE SMA MTL GLD RG58U SOLDER $5.55 $105 $360 9 QC-3198 CAMERA DIG 300K PIXEL W/BINOCULARS & BAG $74.95 $54.95 $20.00 
PP-0720 PLUG OBD-II (J1962) W/9PIN $2905 — $1495 $15.00 |Q0-3242 CAMERA W/ADPT MICROSCOPE BLK W/SVDC PSU $199.00 $119.95 $79.05 
PP-1190 PLUG PCB DIN41612 32WAY ROW A&C $1.70 $050 — $120 [00-3240 CAMERA W/ADPT TELESCOPE SLV W/9VDC PSU $189.00 $109.95 $79.05 
PP-1194 PLUG PCB DIN41612 48WAY ROW A&B&C $2.20 $060 — $160 [51-3923 CANDLE HOLDER SUITS $13920 $5.50 BEEN $25 
PP-1208 PLUG PCB DIN41612 96WAY R/A ROW A&B $3.10 $125 $1.85 | ST-3926 CANDLE HOLDER SUITS ST-3920 W/ T $5.05 $245 $3.50 
PL-0929 SLOT CARD PC 2SKT USB A - 2 SKT MB/5P $14.50 $695 $7.55 | 57-3920 CANDLE LED TEA LIGHT RECHRG W/LEA $14.95 $8.05 — $6.00 
PI-6482 SOCKET IC ZIF 24PIN UNIV $15.95 $505 $10.00 [51-3922 CANDLE LED TEA LIGHT REGHRG WPSURGLASS HOLD s 5 $1595 $14.00 
PI-6626 SOCKET PLCC SMD 52PIN $2.65 $125 $140 |GH-1100 CAR BOOT EXTENDER W/LIGHT & CUTTER $24 $695 — $18.00 
QP-2262 TESTER AUTOMOTIVE ALTERNATOR & BATT $13.50 $695 $6.55 |0G7-3037 CAR MINI RECHRG W/RC SOUND 27MHZ EVO-7 $00.98 $995 $20.00 
QP-2275 TESTER DETECTOR MTL & VOLTAGE $19.95 $995 $10.00 | 67-3039 CAR MINI RECHRG W/RC SOUND 40MHZ ECLIPSE $29 95 $9.95 $20.00 
TH-1875 COAX TOOL- CUTTER/STRIPPER/CRIMP DIY $19.95 $995 $1000 | 61-3038 CAR MINI RECHRG W/RC SOUND 40MHZ RA-7 $29.95 $9.95 — $20.00 
TH-1882 CUTTERS JAYTECH BUDGET $9.50 $650 $3.00 | GT-3032 CAR MINI RECHRG W/RC TURBO 27MHZ EVO-7 $29.95 $0.95 $20.00 
ST-2114 LASER LEVEL DOT/BAR BEAM 7IN W/TRIPOD $2995 $1995 $1000 |GT-30931 CAR MINI RECHRG W/RC TURBO 27MHZ SUPRA $29.95 $9.95 — $20.00 
TH-2324  PLIERS SLIPJOINT 12IN S/S M/GRADE $29.95 $1195 $18.00 |G1-3034 CAR MINI RECHRG W/RC TURBO 40MHZ ECLIPSE $29.95 $9.95 — $20.00 
TD-2140 RATCHET BOX-END FLEXIBLE 10X11MM $36.95 $19.95 $17.00 |61-3033 CAR MINI RECHRG W/RC TURBO 40MHZ RX-7 $14.95 $995 $5.00 
TD-2142 RATCHET BOX-END FLEXIBLE 12X13MM $3905 $2495 $1500 9 GT-3030 CAR MINI RECHRG W/RC TURBO 40MHZ SKYLINE $29.85 $995 $20.00 
TD-2054 SCREWDRIVER 7IN1 W/TORCH LIGHT $2405 $1495 $1000 [61-3036 UAR MINI RECHRGE W/RC SOUND 27MHZ SUPRA $29.05 $995 $20.00 
TS-1352 TIP (WELLER) 1.6MM FLAT PTA6 315DEGC $14.95 $995 — $500 |XC-0160 CLOCK ALARM BOOMBOX 8BEATS RETRO SLV $2895 — $1095 $19.00 
TS-1362 TIP (WELLER) 1.6MM FLAT PTA7 370DEGC $14.95 $995 $500 | XC-0159. CLOCK ALARM DIG BASKETBALL 105MM $14.95 $7.75 $7.20 
TS-1365 TIP (WELLER) 1.6MM FLAT PTA8 430DEGC $14.05 $995 $5.00 |AR-1732 CLOCK LCD BACKLIT W/IR REMOTE CTRL LEARN $2005 $1295 $17.00 
TS-1401 TIP 0.8MM TO SUIT TS-1400 SOLDERING IRON $13.95 $395 $1000 |XC-0170 CLOCK PIN MECHANICAL SLV W/PSU $99.00 $69.95 $29.05 
TS-1403  TIP 32MM TO SUIT TS-1400 SOLDERING IRON $13.95 $395 $10.00 §GH-1525 CLOCK PLASMA BLU W/DESK MNT & PSU $5905 $3995 $20.00 
TS-1692 TIP CATALYST TO SUIT TS-1685/90 S/IRON $13.25 $505 $730 [GH-1152 COCKTAIL SHAKER W/ACCESSORIES $14.85 $695 $8.00 
TS-1411 TIP CONICAL TO SUIT TS-1415 S/IRON $4.95 $145 — $350 [6GH-1377 COOLERANARMER 4L 12VDC SLV $4405 — $3195 $13.00 
TH-1866 TIP TO SUIT TH-1865 SOLDER SUCKER $7.05 $145 $5.60 |1H-2139 GARDEN TOOL SET 3PCE W/POUCH $1995 — $1495 $5,00 
TH-1819 TOOL EXTRACTOR V-SHAPE IC 8-28PIN $2.50 $175 — $075 |GH-1018 GOLF BALL PICK-UP TOOL $9.95 $4.95 $5.00 
WRENCH ADJ 10IN S/S M/GRADE $22. 95 ¢9.95 $13.00 | XL-2512 LAMINATING SLEEVES Ad PK25 $13.95 $695 $7.00 
H- WRENCH ADJ 12IN S/S M/GRADE _ E11. S18. GH-1060 LASER TIME POINTER KEYRING $3005 $24.95 $15.00 
OMPUTER ACCESSORIES — — | GG-2265 MASSAGER BALL USB BLUE $24.95 $000 $15.95 
¥C-4630 ADAPTOR PC DRIVE BAY 5.25IN-3.5IN $8.95 | i GG-2260 MASSAGER HEAD & JOINTS GRY ZAA BATT OP $1995 $1145 $8.50 
¥C-5101 CARD READER GSM SUPER RS232/D9 W/CD $2905 $1495 $1500 |XC-0190 MESSAGE BOARD RED ACHAR SML 35MM 3AA $59.95 $29.95 $30.00 
XC-4812 CARD READER USB $6900 $34.95 $3405 |XC-0196 MESSAGE DISPLAY ROTATING H/HELD BATT OP $29.95 $8.95 $21.00 
HB-6367 CASE LAPTOP ALUMINIUM MEDIUM $6995 $4495 $2500 [6H-1059 MIRROR ANTI- -FOG SHAVING W/RADIO WHT $2495 $12.95 $12.00 
HB-6369 CASE LAPTOP ALUMINIUM SMALL $59.95 $39.95 $20.00 §GG-2122 MIRROR CAR REARVIEW W/PARK SENSOR & LED $189.00 $69.00 $120.00 
¥C-4726 CDR 700MB/80MIN SLY 100PCE $9995 $2305 $600 |GH-1052 MIXER/CREAMER/VCLEANER 3IN1 CORDLESS $94.95 $995 $15.00 
XC-4705 CDR AUDIO DATA 80MIN W/JEWEL CASE $1.00 $075 $025 |GH-1300 MUG FROTHER/MIXER 2AA $19.95 $9.95 $10.00 
XC-4831 CONVERTER PC USB-IR $6995 $44.95 $25.00 §GG-2250 NON-SLIP MAT CAR BLACK $5.95 $2.95 $3.00 
XC-5140 SIM CARD SWITCHER COVER FOR NOKIA 3310 $14.95 $595 $9.00 | G7-3275 NOVELTY TURNTABLE KEYCHAIN DJ SCRATCH $9.95 $495 $5.00 
XC-4742 DISK 3.5IN IMB 5COL PK25 $13.95 $895 $500 f LR-8867 PARKING SIGNAL - U/SONIC W/3LIGHT $49.95 $24.95 $25.00 
¥C-4648 FILTER MONITOR 19-21IN GLASS BARGAIN $3905 $1995 $20.00 9 ST-3063 PEN LED GLOWLIGHT PUSH UV $14.95 $8.95 $6.00 
XC-4768 FLASH DISK USB 64MB W/CARD READER USB 2 $6495 $3495 $3000 [51-3096 PEN W/VIBRATING MASSAGE HEAD $2405 $1595 $9.00 
XC-4622 HARDWARE KIT SUIT PC W/BRKT&FEET $6.70 $395 $275 |GH-1200 PET BRUSH W/ION GENERATOR YELLOW $19.95 $9.95 $10,00 
XC-4815 HUB USB 4PORT MINI UNPWRED $2995 $1205 $1700 |XC-0289 PHOTO ALBUM 36PAGE W/VOICE RECORDER $5995 $39.95 $20.00 
¥C-5135 KEYBOARD/MOUSE W/LESS PS/2 SLV&BLK $6925 $4995 $2000 [66-2200 PIN MEMO W/FLASHING RED LEO YEL CASE $6.95 $1.85 $5.10 
XC-4857 MEDIA PLAYER - REMOTE/PSU/USB/RCA $149.00 $7995 $69.05 |HP-1800 POCKET PROTECTOR VINYL JAYCAR $305 $250 $1.15 
XC-4700 MINIDISC 74MIN RAV PKS $16.95 $095 $7.00 |QM-7243 SCALE 2KG DIG LCD S/S W/BOWL $69.95 — $29.95 $40.00 
XC-4849 NOTEBOOK PC LOCK USB W/LESS TX/RX BLK $6095 $9995 $4000 |XC-4960 SCANNER BIZCARD A8 USB INTE W/SOFTWARE $130.00 $99.95 $39.05 
¥C-4880 RADIO X-TREME USB W/IR REMOTE CTRL $7995 $4995 $30.00 | GH-1056 SHOE POLISHER ELECTRIC W/BRUSH/POLISH/PA $14.95 $795 $7.00 
XC-5085 S232 BREAK OUT BOX W/LED/SWITCH/JUMPER $3095 $2495 $1500 |GH-1354 SHOWER HEAD W/LCD TEMP READOUT OFF-Wr IT $24.95 $1495 $10.00 
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From one of the world's most respected audio authorities. 
New edition is more comprehensive than ever with a new 


be | chapter on Class G amplifiers and further new material 
Sd a on output coils, thermal distortion, relay distortion, 
wi i ground loops, triple EF output stages and convection 
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An essential reference for engineers and anyone who wishes gata’ 
to design or use variable speed drives for induction motors. 


As reviewed in SILICON CHIP September 2003. 288 pages. 





Through graded projects introduces the fundamentals of 

microelectronics, the 8051 family, programming in C and 

the use of a C compiler. Provides an interesting, enjoy- 

E able and easily mastered alternative to more theoretical 
textbooks. 178 pages in paperback. 


Written by a practising service engineer, emphasis is on practical 
business of fault diagnosis and repair. Covers TV power supplies, 
line timebases, video deck machines, test gear, intermittent 
faults, repair techniques and workshop practice. Features a 
completely new chapter on the latest digital equipment — 

DVD, set-top boxes, digital satellite TV and digital TV sets. 


Anyone interested in ports, transducer interfacing, analog to 
digital conversion, convolution, filters or digital/analog conver- 
sion will benefit from reading this book. The principals precede 
the applications to provide genuine understanding and 
encourage further development. 302 pages in paperback. 





A guide to RF design for engineers, technicians, students and 
enthusiasts. Covers all of the key topics in RF: analog design 
principles, transmission lines, couplers, transformers, 
amplifiers, oscillators, modulation, transmitters and 





. 478 pages, soft covers. 
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Concise and practical guide to getting up and running with the 
PIG Microcontroller. Assumes no prior knowledge of micro- 
EE controllers, introduces the PIC's capabilities through simple 
q projects. Ideal introduction for students, teachers, tech-ni- 
cians and electronics enthusiasts. 270 pages in soft cover, 
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For anyone involved in designing, adapting and using analog 
and digital audio equipment. Covers tape recording, tuners T 

and receivers, preamplifiers, voltage amplifiers, audio power jam 
amplifiers, compact disc technology & digital audio, test & aE 

measurement, loudspeaker crossover systems, power sup- 
plies and noise reduction systems. 375 pages in soft cover. 


Essential reading for electronics designers and students 
alike. It will answer questions about core analog theory 
and design principles as well as offering practical design 
ideas. Many of the circuits taken from lan Hickman's 
magazine articles. 294 pages in soft cover. 


An easy-to-follow, step-by-step text for a wide variety of 
power supplies. All described in simple language. Anyone 
with a basic knowledge of electronics can create a very com- geg 
plicated power supply design. 265 pages in paperback. agi 
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For non-specialist users — explores most of the widely-used 
modern types of motor and drive, including conventional 
and brushless DC, induction, stepping, synchronous and 
reluctance motors. 339 pages, in paperback. 











A guide to DVD technology and applications, with particular $ E 
focus on design issues and pitfalls, maintenance and repair. 
Ideal for engineers, technicians, students of consumer elec-&-——^ 
tronics and sales and installation staff. As reviewed in Silicon 
Chip February 2004. 319 pages in paperbacks 
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If you're into Linux you've got to have this latest 

omnibus reference covering Red Hat Enterprise 
Linux and Fedora. Great for internet server man- 
agement, firewalls, encryption, authentication and 
more. Includes DVD. 832 pages, soft covers. 


Many thousands of copies now sold. Contains over 1000 projects, sourced from Scientific American Over 
past 70 years. See review October '04 issue or online. 2 CD set — perfect gift for a young, enquiring mind! 
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A hands-on guide to valve electronics — classic and modern. 

Suitable for beginners and more experienced amplifier 

designers. Covers building, modifying, fault-finding and repairing valve 
amplifiers. Numerous illustrations. 354 pages in paperback. 


INDERSTAND| ME EIE 
Stephen Bigelow — 4th edition 200° 

Based mainly on i the American telephone system, covers 

conventional telephone fundamentals, including analog and digital commu- 

nication techniques. Provides basic information on the functions of each tele- 

phone component, how dial tones are generated and how digital transmission 

techniques work. 402 pages, soft cover. 


Ever wondered how they scramble video on cable and satellite TV? This book 

telis you! Encoding/decoding systems (analog and digital systems), encryption, 
even schematics and details of several encoder and decoder circuits for experi- 
mentation. For both the hobbyist and the professional. 290 pages in paperback. 


yy T H Wilmshurst — Published 2001. 

Covers all the analog electronics needed in a wide range of 

higher education programs: first degrees in electronic 

engineering, experimental science course, MSc electronics 

and electronics units for HNDs. Text is supported by numerous worked 
examples and experimental exercises. 312 pages in paperback. 





professionals. 255 pages in paperback. 
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Morgan Jones 3rd editio 
Jam- eda with theory, irit queis 2 DIY basics, 
starting with a brief review of fundamentals relevant to valve amplifiers; 
simple stages, compound stages and finally complete designs. It will walk you 
through all stages of design so that you can create your own wonders. 617 
pages in paperback. 


Eugene Trundle has written for many years in Television 

magazine and his latest book is right up to date on TV and video technology. 
Includes both theory and practical servicing informationand is ideal for both 
students and technicians. 382 pages, in paperback. 


yy D W Smith. Published 2002 
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Vintage Radio 


By RODNEY CHAMPNESS, VK3UG 





The Harbros 12/54B transceiver 


Designed specifically for rural fire brigade 
networks in the early 1950s, the Harbros 12/54B 
transceiver was a 12-valve unit with some 
interesting design features. It superseded army- 
surplus transceivers that had been adapted for 
the job and was much easier to operate. 


By the end of World War 2, the 
value of radio communications was 
apparent and returned servicemen 
from country areas quickly realised 
that 2-way radio could help coordinate 
fire-fighting activities. Not only would 
it make such activities more effective 
but it would ensure greater safety for 
firefighters as well. 

At that time, here were many thou- 
sands of high-frequency (HF) portable 
transceivers available on the military 
surplus market at very moderate 

















prices. As a result, transceivers such 
as the FS6 and the 122 (described in 
May 2003 and October 2003 respec- 
tively) were quickly pressed into 
service on rural fire-brigade services. 
In addition, many of these sets were 
used by the Flying Doctor Service and 
by fishing fleets. 

The 122 required no modifications 
to make it suitable for use in these 
services, as it had both a variable-fre- 
quency oscillator (VFO) and a crystal- 
controlled transmitter. However, the 


The view shows the author's fully restored unit. The S was repainted 
a hammer-tone green colour, which FiA manes the original finish. 


100 SILICON CHIP 


FS6 and many other ex-service sets 
did require changes, as their transmit- 
ting frequencies were controlled only 
by a VFO. The Postmaster Generals 
Department required the transmitters 
to be crystal-controlled, which meant 
they had to be modified and submitted 
for approval. 


Disadvantages 


Although army-surplus transceivers 
worked well in these roles, they did 
have their disadvantages. Generally, 
they were quite bulky and heavy, were 
often difficult to service and could 
often only be operated effectively by 
someone with technical knowledge. 
They also usually had limited power 
outputs while at the same time draw- 
ing high currents when operated from 
a vehicle battery. 

That list of negatives didn’t prevent 
the sets from being used for fire-bri- 
gade or fishing fleet communications 
though, When you have nothing else 
to use, you will work around any 
problems you encounter — which the 
various operators and networks did 
with considerable success. More suit- 
able commercial transceivers were 
rare and costly at that time. 

As the supply of cheap army- 
surplus equipment gradually dried 
up, manufacturers began releasing 

commercial HF transceivers to 
meet the increasing demand for 
equipment. Naturally, this new 
equipment was manufactured 
to meet specific requirements, 
rather than being adaptations 
of military equipment. 
For example, some manufac- 
turers concentrated on produc- 
ing marine equipment, while 
others concentrated on land-based 
applications. One such company, 
Hardinge Brothers of Horsham, Vic- 
toria, specialised in HF transceivers 
for the rural fire-brigade networks 
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An under-chassis view of the Harbros 12/54B transceiver. The receiver circuitry is to the left, while the transmitter 


circuit is to the right. 


— mainly the Country Fire Authority 
networks in Victoria. 


The Harbros 12/54B 


Hardinge Brothers produced do- 
mestic radios before the war, although 
apparently only in limited quantities. 
The company subsequently tooled up 
for the production of HF transceivers 
in the early 1950s and the first unit 
produced (as far as I am aware) was the 
11/53M — an 11-valve, single channel, 
HF transceiver with an output power 
of 5W. The “11” in the model number 
refers to the number of valves used, 
“53” to the year of initial production 
and the “M” to the fact that it was 
primarily a mobile transceiver. 

The later 12/54B model is a 12-valve 
unit (not including power supply 
rectifiers), first manufactured in 1954. 
It was primarily intended as a base 
transceiver and is rather more versatile 
than the 11/53M, as it could transmit 
on three crystal-locked channels. The 
receiver could tune continuously from 
2-6MHz and also boasted two crystal- 
locked channels. 

The controls on this set are some- 
what simpler to understand and use 
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compared to the ex-service equipment, 
as the more critical transmitter tuning 
controls are preset within the case. 
In fact, there are only five controls 
in all: (1) receiver audio level; (2) 
receiver tuning (2-6MHz); (3) trans- 
mitter frequency selector; (4) receiver 
variable tune or crystal-locked tuning 
selection: and (5) noise limiter on/off. 
The power on/off switch has three 
positions: (1) 12 VDC; (2) off; and (3) 
240 VAC mains. 

The 12/54B transceiver was expect- 
ed to operate on AC power most of the 
time, with 12V DC operation included 
as a back-up in case the base station 
location lost mains power. 


Receiver circuit 


The receiver circuit (see Fig.1) is 
similar to that used in many high-per- 
formance domestic receivers of the era. 
A 6BA6 (V1) acts as a tuned RF stage 
and this is followed by a 6AE8 (V2) 
as a frequency converter. Although a 
conventional oscillator circuit is used 
for the variable tuning, two frequency- 
controlling quartz crystals in a Pierce 
oscillator circuit are used for fixed- 
frequency reception. 


Next comes a 455kHz IF amplifier 
based on a 6BA6 (V3) and this is then 
followed by a 6N8 (V4) as the second 
detector, AGC diode and first audio 
amplifier. The audio from the detec- 
tor then goes to a noise limiter which 
uses a 6AL5 (V6) dual diode. This 
stage limits impulse interference, af- 
ter which the audio is fed to the 6N8 
pentode section. 

A 6AQ5 (V5) functions asthe second 
audio amplifier which in turn drives 
the loudspeaker. 


Transmitter circuit 


The transmitter section uses six 
valves in all (V7-V12). A Pierce crystal 
oscillator based on a 6AQ5 (V11) and 
three switch-selectable crystals sets 
the carrier frequency, although only 
two crystals were usually fitted to the 
unit. For example, in the unit I have, 
the crystal frequencies are 2692kHz 
and 4510kHz. The third position was 
left vacant, as licences were usually 
only issued for two frequencies. 

The output of the crystal oscillator 
is applied to the grid of the RF (radio 
frequency) power amplifier, which is 
based on a 6L6G (V10). V10's output 
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is then coupled via a tuned circuit to 
the antenna. This stage is tuned to suit 
the crystal frequency by switching dif- 
ferent values of capacitance in parallel 
with the output coil. 

In operation, the "loading" of the 
transmitter is adjusted to give op- 
timum output. This is achieved by 
varying the position of a coupling coil 
which is wound onto a former and 
placed over the main tuned circuit 
winding — see photo. 

The modulator is a 3-stage device 
based on valves V7-V9. V7 (a 6AUB) 
is wired as a grounded-grid audio 
amplifier, with a carbon microphone 
inthe cathode circuit. Its output is fed 
to another 6AU6 (V8) connected as a 
triode and this in turn feeds a 6L6G 
(V9) modulator output valve. 

The resulting audio signal from V9 
modulates the RF signal via a centre- 
tapped audio choke. As shown, this is 
wired into the plate circuit of V9 and 
into the plate and screen circuits of 
the RF output stage (V10). 

V12 (6U5/6G5) functioned as a 
magic-eye tuning indicator (to indicate 
modulation). 


PTT switch 


The changeover from receive to send 
is accomplished by pressing the PTT 
(press-to-talk) button on the unit's 
Zephyr carbon microphone. This 
actuates a 3-pole relay and one set of 
contacts transfers the HT (high-ten- 
sion) voltage from the receiver to the 
transmitter. At the same time, a second 
set of contacts swaps the antenna from 
the receiver to the transmitter, while 
the third set removes a short circuit 
from the HT at V7 in the modulator 
and shorts the loudspeaker voice-coil 
to earth. 

The last operation is necessary to 
prevent acoustic howl from occurring 
at the changeover from transmit to 
receive and vice-versa. It occurs be- 
cause the transmitter and the receiver 
remain in operation for a fraction of a 
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4 ; second after a changeover, as the filter 
X > capacitors in the supply rails take a 
3h H finite time to discharge after the HT 
fas | isremoved. 

AA d 





Mechanical clean-up 


The transceiver featured here had 
been in continuous service from 1961 
until the early 1970s, when the Coun- 
try Fire Authority changed to VHF ra- 
dio communications. It then ended up 
in a garage at a coastal location, where 


Fig.1: this is the complete circuit 

for the Harbros 12/54B transceiver, 
minus the power supply. The 6-valve 
receiver section is along the top, 
with the 6-valve transmitter below. 
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the salt-laden air rusted the cabinets. 
When I used an angle-grinder to clean 
the rust off the lid, I found that it had 
penetrated some distance underneath 
the paint. 

Fortunately, the transceiver and 
power supply cabinets were in much 
better condition. After removing the 
circuitry, they were rubbed down with 
fine sandpaper to remove any loose 
paint and rust. The cabinets were then 
cleaned down with turpentine and 
given a coat of Wattyl Killrust metal 
primer undercoat. 

That done, I went looking for a 
spray paint that would roughly match 
the original green. Eventually, I came 
across a hammer-tone metal finish 
in Jade Green. This closely matches 
the original hammer-tone finish so I 
bought a can, even though it is rather 
expensive. It is labelled as Galmet 
metal protection and is easy to use. 

Next, the knobs were removed and 
cleaned by scrubbing them with a nail 
brush dipped in soapy water. They 
were then polished with an automo- 
tive cut and polish compound and now 
look much brighter. 

Next stop was the volume control. 
This was extremely stiff to rotate, so 
I sprayed Inox cleaner onto the shaft 
and rotated it back and forth until it 
operated freely. The valves were then 
cleaned with soapy water, with only 
gentle rubbing on the glass envelopes 
to ensure the labelling remained in 
place. 

As a precaution, the octal valves 
were all held upside down while this 
work was being done, so that no water 
could seep into the valve bases. This 
isn't necessary with the miniature 
valves, since the valve pins emerge 
directly through the glass envelope. 

After that, it was a matter of attend- 
ing to a few sundry details. The front 
panel was cleaned with a kerosene- 
soaked rag, after which the dents were 
removed from the speaker grill. The 
grill was then resprayed with flat-black 
paint and came up looking like new. 

A kerosene-soaked rag was also 
used to clean the top ofthe transceiver 
chassis. I also replaced the 240V power 
lead (it was starting to perish), cleaned 
the microphone and adjusted the PTT 
switch. 


Servicing the power supply 


A combined 240VAC and 12V vibra- 
tor power supply is used in these units. 
and this one wasn’t without its prob- 
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comes from an external mains/vibrator supply. 


lems. A quick inspection revealed that 
the 2nF buffer capacitor in the vibrator 
section had been overheating and had 
leaked wax onto the bottom cover of 
the power supply. 

Iinitially checked the capacitor with 
my 1000V tester and found it had a 
leakage resistance of about 30MQ. I 
then decided to heat the capacitor with 
a hair drier and observe the change (if 
any) in its leakage resistance. When I 
did this, its resistance quickly dropped 
to just 1.5MQ, so it was replaced im- 
mediately. 

Unfortunately, I didn’t have a suit- 
able high-voltage (2000V) 2nF capaci- 
tor so I made one up using three 8.2nF 
630V polyester capacitors in series 
across the secondary ofthe transform- 
er. The higher resulting value (about 
2.7nF) gives a lower standing current 
with no load, so the transformer is bet- 
ter tuned than it was with the original 
2nF capacitor. The voltage rating of 
the three capacitors in series (about 
1890V) is slightly lower than the rat- 
ing ofthe original capacitor but this is 
unlikely to cause problems. 

The circuit shows the vibrator to be 
a V6612 Oak unit. However, a V6606 
is fitted with a 20Q resistor in series 
with the reed drive to drop the voltage 
to around 6V. The drive voltage was 
9V, so I changed the resistor to 562 
and the voltage is now much nearer 
to what it should be. 

The vibrator itself is not mounted in 


a resilient-mount socket, so the noise 
is quite noticeable when the unit is 
operating. It probably really doesn’t 
matter, as this is a communications 
transceiver and the receiver is likely 
to be used in an area where interfer- 
ence and general background noise is 
present anyway. 

The supply was also checked for any 
shorts or low-resistance readings from 
the high-tension (HT) line to chassis. 
There were no problems here, so the 
two 6X5GT rectifiers that had previ- 
ously been removed were reinstalled. 
The supply was then switched on and 
the voltage across the filter capaci- 
tors carefully monitored. Then, after 
a few seconds, the supply was turned 
back off again, this cycle then being 
repeated several times to reform the 
electrolytic capacitors, 

It really pays to be rather gentle with 
6X5GT rectifiers, as they are prone to 
develop short circuits from cathode 
to filament if they are abused to any 
extent. When I had finished overhaul- 
ing the transceiver, I took the same pre- 
cautions with it, as it is on a separate 
chassis to the power supply. 


Overhauling the receiver 

As is my usual procedure, I com- 
menced overhauling the receiver sec- 
tion by testing the paper capacitors. 
And I have to say that the units fitted 
to this set would have to be the worst 
batch I have come across. 
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They consisted mostly of miniature 
AEE units (brown coloured) and their 
leakage resistances varied between 1- 
10MQ (as measured on a high-voltage 
tester set to the 500V range). A couple 
of these capacitors were also buried 
under shielded audio cables and un- 
less you went looking for them, they 
could have been easily missed. 

I had no option but to replace the lot, 
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First marketed in Australia in 1946, this Kingsley receiver used "ferrotuning" 
to tune in stations (as opposed to the more conventional variable-capaci- 
tance tuning). This new system used a grooved brass spindle to actuate 
sliding iron-dust cores inside the tuning coils, thus varying their inductance. 
The set came with a colourfu! dial and circuits for three, four and 5-valve 
models were available.The unit shown here is a 5-valve KFT-1 medium-wave 
model using 6J8G, 6U7G, 6G8G, 6V6G and 5Y3G valves. Ferrotuning never 
gained widespread popularity and such sets are now a rarity. (Restored by 
Maxwell Johnson; photo by Ross Johnson). 





the only exceptions being the cathode 
bypasses on several of the valves. In 
the end, some 26 capacitors in total 
were replaced in the receiver and 
transmitter circuits. 

The resistors were mostly 2096 
tolerance types and most had gone 
high by about 2096, so I didn't need to 
replace any. I also checked the speaker 
transformer to make sure there was 


| This close-up view 

| shows the power 

| amplifier tank coil, 

| together with the 
coupling coil which 
has too many turns. 
The roughly-wound 
3-turn coil over the 
tuned winding gives 
better performance. 









continuity across the primary winding 
and this proved to be intact. 

Once these checks had been com- 
pleted, it was time to apply power. 
I began by reforming the electrolytic 
capacitors as described previously, 
then let the receiver run. There wasn't 
so much as a peep out of it — it was 
dead quiet. 

It was time for some troubleshooting 
and I started by checking the voltages 
around the 6AQ5 output stage (V5). 
This showed that the cathode voltage 
was zero, which meant that no current 
was being drawn by the valve. 

I also measured the heater voltage 
and found that there was 12V across 
the valve socket instead of 6V. This 
indicated that the heater had probably 
gone open circuit. 

I removed the valve and found that 
the heater was intact, so I replaced it 
again. It still wasn't drawing current, 
so [removed it again, re-tensioned the 
socket pins and gave the socket a spray 
with Inox lubricant. This time there 
was some action and the receiver came 
to life, although it was very noisy. 

I tried wriggling the valve around 
in its socket and this produced loud 
crackles. After moving the valve 
around for a while (to clean the con- 
tacts), these crackles disappeared — or 
at least, they did for this stage. There 
were still problems elsewhere. 

Next, I tried moving the 6BA6 RF 
stage (V1) around in its socket and 
the same crackling problem occurred. 
Its socket was also then sprayed with 
cleaner and the pins re-tensioned be- 
fore replacing the valve. And again, the 
crackling problem disappeared. 

The set was now sounding much 
better, so I attached a signal genera- 
tor to the receiver’s antenna, tuned to 
one of the crystal-locked channels 
and adjusted the generator for an 
audible signal. The sensitivity was 
poor, so I checked around the 6AE8 
converter stage (V2) and cleaned the 
frequency selector switch which was 
also noisy. 

This made no difference to the sen- 
sitivity so the 6AE8 was removed and 
its socket also given the “treatment”. 
This did improve the performance 
but when I subsequently touched 
the 6BA6 IF valve (V3), the crackling 
became quite bad and the sensitivity 
varied widely. 

This valve was also removed and 
its socket cleaned and tensioned, after 
which the sensitivity improved quite 
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The power supply is housed in a separate box, with a front panel switch 





used to select between mains or battery (12V DC) operation. 


noticeably. I then checked the remain- 
ing valves and found that their sockets 
all had bad contacts. 

These were all given a good clean 
up and the receiver was now turning 
in areasonable performance. All those 
years spent in a salt-laden atmosphere 
had certainly caused some problems. 


Receiver alignment 


At this stage, I decided that a quick 
realignment of the receiver’s front-end 
was the way to go. 

First, I set the tuning to the 2692kHz 
crystal-locked position and rotated the 
receiver’s tuning dial until an increase 
in sensitivity was observed. That done, 
the signal generator was adjusted until 
the signal was audible. I then peaked 
the RF and aerial coils slugs for best 
performance, after which the receiver 
was switched to 4510kHz and the 
signal generator and receiver tuning 
again adjusted for best performance. 
The aerial and RF coil trimmers were 
then adjusted. 

Unfortunately, the variable fre- 
quency oscillator adjustments did 
not line up with the settings for best 
reception on crystal-controlled opera- 
tion. As a result, I set the receiver up 
for best performance on the 2692kHz 
crystal-locked position with the 
signal generator, then switched to 
the tunable position and adjusted 
the oscillator slug until the 2692kHz 
signal was heard. I then did the same 
on 4510kHz, this time adjusting the 
oscillator trimmer. 
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The set now tunes quite well and 
signals well below a microvolt are 
readily heard. It really is quite a “hot” 
receiver! 

I didn’t touch the IF alignment, as it 
appears to be perfectly OK. Note that 
care is needed in tuning the IF of a 
crystal-locked receiver, as just peak- 
ing the IF alignment may mean that 
the receiver is no longer tuning the 
frequency it is intended to tune. 

For example, to tune to 2692kHz, 
the receiver’s crystal oscillator must 
operate at 3147kHz. That’s assuming 
an IF of 455kHz (ie, 3147 - 2692 = 455). 
However, if the IF was aligned to say 
465kHz, the actual frequency that the 
receiver would now tune would be 
2682kHz (ie, 3147 - 465 = 2682). 

At this stage, there was just one 
remaining problem with the receiver 
— the hum level was quite noticeable. 
It became inaudible when the volume 
control was reduced to zero and I sub- 
sequently found that better shielding 
around the detector and noise limiter 
(6AL5) improved the situation. 

When the set is on vibrator supply, 
there is noticeable vibrator hash and 
the use of the noise limiter is desir- 
able. It’s not the best noise limiter in 
the world but it does. work. 


Overhauling the transmitter 


Like the receiver, the transmitter had 
many leaky AEE capacitors that had to 
be replaced. And like the receiver, the 
resistors were all OK but just within 
tolerance. 


Having replaced the capacitors, it 
was time to test the transmitter into a 
dummy load/power meter. I pressed 
the button on the microphone and 
adjusted the tuning capacitor on each 
of the transmit frequencies but could 
only get 5W output on 2692kHz and 
3W on 4510kHz with 15W input 
— pathetic! 

My suspicion was that the link 
coupling coil to the antenna had too 
many turns on it (12). To test this, 
I temporarily converted the output 
circuit to a Pi coupler and the output 
increased to 7W on 2692kHz to 8W on 
4510kHz. I then experimented with 
the link coupling coil and found that 
three turns (instead of 12) resulted in 
an output of 6W. 

This was still rather pathetic, as 
with 15W input to the V10 plate 
circuit, the output should have been 
around 10W. The rated input to the 
transmitter is 20W but I wasn’t push- 
ing it that hard with my temporary link 
coupling system. 

The transmitter output stage doesn’t 
gain any accolades from me. The ratio 
of the inductance and capacitance in 
the tank circuit (PA output tuned cir- 
cuit) is not correct across most of the 
band to which it tunes. Furthermore, 
the link coupling method used for 
extracting the RF energy from of the 
tank circuit doesn't work efficiently 
in these transmitters. In my opinion, 
abetter-designed output circuit would 
achieve an efficiency of 60-6596 in the 
PA circuit. SC 
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ASK SILICON CHIP 


Got a technical problem? Can't understand a piece of j jargon or some technical principle? Drop us a line 
and we'll answer your question. Write to: Ask Silicon Chip, PO Box 139, Collaroy Beach, NSW 2097; or 





send an email to silchip@siliconchip.com.au 


110V transformer 
for disc player 


I have a mini-disc player which is 
obviously made for USA and runs on 
110VAC. Is there any way this can be 
used in Australia with some sort of 
step-down device or voltage selector? 
(T. B., via email). 
€ Jaycar Electronics have a range of 
115V stepdown transformers which 
will do the job. Mind you, some au- 
dio equipment comes with a mains 
transformer with two 120V primary 
windings connected in parallel for 
115V operation. If you are competent 
in this area, you could reconnect the 
primary windings in series for 240V 
operation. 

If you are lucky, you may even find 
that the internal wiring can be easily 
changed or there may even be an in- 
ternal switch. 


Level meter 


for cocktail bar 

L- have just completed building the 
Loudspeaker Level Meter for Home 
Theatre Systems from the April 2004 


issue and I hope you could answer 
some questions. I own a cocktail bar 
with some noise issues. I need a means 
to show the bands and DJs how loud 
they are and a level not to go over. This 
meter seems ideal, apart from being 
too sensitive, 

Could you tell me how to make it 
read louder noises and how to give 
it a greater range for the LEDs? (P. L., 
via email). 
€ If you want the level meter to re- 
spond to much louder sounds, you will 
need to reduce the sensitivity of the 
first op amp stage. The easiest way to 
do this is to increase the 100Q resistor 
to 1kQ or even 2.2kQ. However, it will 
still only read over a 20dB range. 

If you need to monitor sound levels 
over much wider ranges, the only prac- 
tical way to is use a sound level meter. 
These have more than 100dB of meas- 
urement range. In fact, you may have 
a legal requirement (ie, WorkCover) to 
avoid exceeding certain sound levels 
and you may need a sound level meter 
to show that you are able to monitor 
and meet this requirement. 

The sound level meter could per- 
haps be used to set the sensitivity of 


HighsEnergy|lgnition For A\Honda)Prelude 


I have purchased a Universal 
High Energy Ignition project, as 
featured in the June 1998 issue of 
SILICON CHIP. I have had it for a 
while and had planned to install 
it in my old car. However, I sold 
my old car and have recently had 
the ignition module in my new car 
fail. It is a Honda Prelude and from 
what I have found out, the signal 
from the ECU is a 5V square wave. 
Is there a way to adapt the High 
Energy ignition for my application? 
(D. W., via email). 

e The High Energy Ignition can 
be operated from a 5V signal if you 
use the Hall Effect circuit without 
including the 820Q pullup resis- 
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tor. The 5V is connected to the 
Hall Signal input on the PC board. 
Ignore the Hall + and Hall GND 
connections. 

The voltage sense from the ECU 
may be inverted so that the spark 
occurs on a 5V to OV transition, us- 
ing a transistor. To do this, remove 
the 10kQ resistor connecting to 
transistor Q2’s base and connect a 
wire from the tachometer output at 
the collector of transistor Q3 to the 
base of Q2. 

Note that the collector of Q3 and 
the base of Q2 connect to adjacent 
tracks on the PC board, so just 
bridge these two tracks with a short 
length of tinned copper wire. 





the Loudspeaker Level Meter which 
could then give an easy visual indi- 
cation. 

Sound level meters are available 
from Altronics (Q-1264), Dick Smith 
Electronics (Q-1362) and Jaycar Elec- 
tronics (QM-1588). 


The Earth’s magnetic 
field & CRT alignment? 


Irecently signed up to do an on-line 
course to obtain my amateur radio li- 
cense. As part of this course, there is an 
on-line forum that you are encouraged 
to join where questions and answers 
may be posted (a newsgroup). 

Shortly after signing on, I read a 
message from a chap who had moved 
from England to Sydney and brought 
his large, wide-screen Sony Trinitron 
colour TV with him. This TV set now 
has a colour registration problem. 
The colours are all distorted (like you 
held up an unshielded hifi speaker to 
the side of the set). The fault is down 
both the left and righthand sides of the 
tube and it looks like it badly needs 
degaussing. However the set’s internal 
degauss circuit does not seem to be 
able to correct the problem. 

So I sent a post to this chap suggest- 
ing that I thought his problem may be 
related to the Earth’s magnetic field. In 
point form my post basically said: 

(1) That being in the IT industry I 
was aware that computer monitors are 
aligned/manufactured for either the 


southern or northern hemispheres. 


(2) I had seen first-hand an entire 
shipment of northern hemisphere col- 
our monitors shipped to Australia by 
mistake and that they all looked like 
they badly needed degaussing. 

(3) That while I had no first-hand 
knowledge of TVs, that I assumed 
that this problem would be inherent 
to both monitors and TV sets as both 
fundamentally use a CRT. 

(4) That I suspected that his fault 
may bea result of his TV being aligned 
by the manufacturer to the northern 
hemisphere's magnetic field charac- 
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teristics and that the fix may actu- 
ally involve realignment of the CRT. 
I suggested that this was something 
that should not be attempted by the 
inexperienced, as the end result would 
most certainly be worse than the cur- 
rent problem. 

(5) That I thought the problem 
was probably related to the reason 
why magnetic navigation compasses 
(mostly the flat orienteering types) also 
were manufactured differently for the 
northern and southern hemispheres; 
ie, the pointer needle requires differ- 
ent counter balancing so that it rests 
horizontal to the Earth’s surface and 
does not try to either point skyward 
or down into the Earth. 

Within a short period oftime, no less 
than two full-call amateurs had posted 
rebuttals to the Forum. One was from 
one of the on-line facilitators for the 
course I was now enrolled in who has 
a degree in electronics and electrical 
engineering. He summarised my entire 
post as “Horse Excreta” and categori- 
cally stated that “no such manufac- 
turing process exists” in reference to 
my assertion that computer monitors 
were made for either the northern or 
southern hemispheres. 

He was so emphatic and obviously 
knew more about the Earth’s magnetic 
field than I will ever know, that I am 
now beginning to think that maybe 
I'm a fool who has been taken in by 
a popular urban myth. So what is the 
truth to all this? 

Are TV sets susceptible to the 
Earth’s magnetic field at all, in that 
the alignment of the CRT must counter 
this field? Is the magnetic field in the 
northern hemisphere somehow difter- 
ent in nature to that in the southern 
hemisphere, thus requiring different 
CRT alignments? 

And even if this is all true, was it 
reasonable to propose that the colour 
registration problem in question might 
be related to this effect? (S. A., via 
email). 
€ You are absolutely correct and 
your protagonists are utterly wrong. 
Large CRTs for TV and computer 
monitor use are set up for northern or 
southern hemisphere use. Generally, 
this is via a few small fixed magnets 
on the yoke assembly. To change the 
setup of a northern hemisphere set 
for the southern hemisphere probably 
requires the services of your local Sony 
agent. However, the tube will also have 
to be manually degaussed. 
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Ultra:LD)Clipping|Indicator Has) Drawbacks 


Referring to your Ultra-LD Preamp 
& LED Display in the November 
2001 issue of SILICON CHIP, there 
is a question that comes to mind. 
This unit is checking the clipping 
points of IC1 and preceding equip- 
ment rather than that of the power 
amplifier. 

According to information I’ve 
found on a website, Rod Elliott of 
ESP (http://sound.westhost.com/ 
project23.htm) states that “most 
clipping indicators published over 
the years rely solely on an attenu- 
ated version of the output signal, 
supplied to a suitable comparator 
circuit. That would be fine if the 

. mains voltage stayed exactly the 
same at all times and if the power 
supply had perfect regulation. The 
factis neither ofthese is true and the 
amplifier's DC supply voltage can 
vary considerably from hour to hour 
and even minute by minute". 

The clipping detector shown on 
the above website relies on one 
factor (and again I quote): “how 
close to the supply voltage is the 
power amplifier’s output signal at 
any instant in time. Ifand when the 
supply voltage varies, the detector 
varies along with it and will detect 
even a very short peak that crosses 
the detection threshold”. This unit 
is connected across the power am- 
plifier’s speaker terminals. 

I would appreciate it if you 
would enlighten me on this matter 
with regard to your circuit, (G. K., 
Elizabeth, SA). 

e It is true that most clipping in- 
dicators have a drawback because 
the amplifier’s supply rails are not 
regulated. The same drawback ap- 





An excerpt from http://repairfaq. 
ece.drexel.edu/sam/crtfaq.htm£crtnsh 
(apparently from a Philips engineer) 
adds further to the above: 

“There are two types of adjust- 
ments: 

(1). The passive ones that are done in 
the picture tube factory; and 

(2). The active ones that are done by 
the set maker and/or the customer. 

In the factory, inside the neck of 
every (Philips) tube, a metal ring is 
permanently magnetised to create a 


plies to the clipping indicator in 
the Ultra-LD circuit — it is not a 
precision circuit and it only gives 
an approximate indication that 
clipping is probably occurring if 
the topmost LED is alight. 

Some clipping circuits (eg, page 
72, November 2003 issue and the 
one on Rod Elliott’s website) assume 
that if the signal rises to within 5V 
or so of the positive or negative 
amplifier supply rail, the output 
transistors must be saturated and 
therefore clipping is occurring. 
However, it is still only an approxi- 
mation. In fact, Rod Elliott's circuit 
assumes that if the signal comes 
within 3V of the supply rails, clip- 
ping is occurring. 

In most amplifiers with Mosfet 
or emitter follower output stages 
(virtually all modern amplifiers), 
that would be fairly severe clip- 
ping since the output transistors are 
typically saturated with a collector- 
emitter voltage of 6V or more. This 
is usually a limitation in the driver 
stages rather than in the emitter 
follower output stage. We tried to 
eliminate some of this drawback 
by running high-voltage rails to 
the driver stages of the Ultra-LD 
amplifier. 

If you really want to produce an 
exact clipping circuit, you need to 
precisely compare the input and 
output signals of the amplifier, so 
that even a small degree of clipping 
can be detected. In practice though, 
small degrees of clipping are very 
difficult to hear on music signals 
and so most clipping indicator 
circuits are quite adequate in this 
respect. 





multi-pole correction field. Then each 
tube is matched with a deflection yoke 
to achieve optimum colour purity. Itis 
possible that a. couple of yokes must 
be tried in succession. 

This matching is done under spe- 
cific ambient magnetic field condi- 
tions. On oriental tubes, you will often 
see little permanent magnets added 
to achieve further fine correction of 
landing and/or convergence. When the 
tube is within landing specification, it 
is shipped to the set maker. 
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Ihave constructed two SC480 am- 
plifier modules with TO-3 output 
transistors (SILICON CHIP, January & 
February 2003). One has burnt out 
the resistor between the base of Q9 
and trimpot VR1. The resistor at the 
emitter side of Q6 has also gone. 

The other amplifier module is get- 
ting 80+ volts across the 6.8Q resis- 
tor and will not allow the quiescent 
current to be adjusted. Transistors 
Q4, Q5 and Q6 are getting very hot. I 
have only been doing electronics for 
four months and would appreciate 
all the help you can give me. (R. J., 
via email). 
€ You need to check both your 


Depending on the sophistication 
of the circuitry in the (television or 
monitor) set, the set maker can adjust 
geometry and sometimes convergence 
(if there is a set of convergence coils 
present). If there is a rotation coil 
present, then this may also improve 
the landing a bit. 

In “digital monitors”, there are flex- 
ible waveform generators to adjust 
the corrections. There may be further 
adjustments possible for the uniform- 
ity of the colour point and brightness. 
This gives a place-dependent modula- 
tion of the three beam currents; it does 
nothing to improve the landing. 

The most expensive monitors (large 
screen, fine phosphor pitch, very 
critical on landing) may have ac- 
tive magnetic field compensation in 
all three directions, with electronic 
magnetic field sensors for automatic 
adjustment. 





— 


CookediSC480/Amplifier]Mo 


amplifier boards very carefully to 
see that you have correctly installed 
all the transistors and diodes. 

In the case of your first amplifier 
module, it seems possible that you 
may have inadvertently swapped 
Q8 & Q9 - this may have damaged 
both these and other transistors. 
You won't know until you reas- 
semble the module and re-check 
the voltages with the 560Q current- 
limiting resistors. i 

On the second board, with Q4, Q5 
& Q6 overheating, it seems likely 
that you have inserted diode D3 the 
wrong way around. Again, the tran- 
sistors may have been damaged. 


These monitors should be mostly 
insensitive to the Earth’s magnetic 
field. (This technology was originally 
invented for the use of CRT displays 
onboard jet fighter planes, which tend 
to turn relative to the earth). 

All other monitors will degrade 
picture quality when the degaussing 
is not able to completely compensate 
for the Earth’s magnetic field. With a 
tube built for the wrong hemisphere, it 
is possible that the effect of the verti- 
cal component ofthe Earth’s magnetic 
field will give aresidual landing error. 
This cannot be corrected by turning 
any of the available adjustments, dig- 
ital or not. Re-alignment might become 
a very costly job.” 


Nail finder for 


woodworkers 
In Ask SILICON CHIP for August, you 


WARNING! 





Automatic Alternate Motor 
Switch (Circuit Notebook), Sep- 
tember 2005: the pole of switch 
S1a should connect to +12V via 
the contacts of the time clock, not 
to +5V as shown. 


Filter For Ripple Control Mains 
Tones, Circuit Notebook, Septem- 
ber 2005: WARNING: Do not use 
this circuit. Due to a major over- 
sight, this circuit was not tested at 
240VAC which would have high- 
lighted the following drawback. 
Regardless of the values of 
the capacitors selected for the 
circuit, their reactance will be 
quite low, resulting in the appli- 
cation of high voltage to the 2W 
potentiometer which will fail at 
switch-on. 7 


replied to an inquiry about making a 
metal detector for use in woodwork- 
ing, saying that some detectors meant 
for studs (and metal) could do the 
job. 

I agree and have several such detec- 
tors but the they require a lot of tedi- 
ous close scanning. Could you point 
him to Carba-Tec NSW Pty Ltd, 113 
Station Road, Auburn, NSW 2144. 
Phone 1800 683 583 and ask for Cat. 
MMD2 and get a dedicated detector 
for $49.00. That's only $19 more than 
the $30 for the stud one. He could not 
build it for that! 

No, I do not belong to the firm but 
J have bought a lot of stuff from them 
and they are very good. (J. W., via 
email). SC 


SILICON CHIP magazine regularly describes projects which employ a mains power supply or produce high voltage. 
All such projects should be considered dangerous or even lethal if not used safely. 

Readers are warned that high voltage wiring should be carried out according to the instructions in the articles. 
When working on these projects use extreme care to ensure that you do not accidentally come into contact with 
mains AC voltages or high voltage DC. If you are not confident about working with projects employing mains voltages 
or other high voltages, you are advised not to attempt work on them. Silicon Chip Publications Pty Ltd disclaims any 
liability for damages should anyone be killed or injured while working on a project or circuit described in any issue 
of SILICON CHIP magazine. Devices or circuits described in SILICON CHIP may be covered by patents. SILICON 
CHIP disclaims any liability for the infringement of such patents by the manufacturing or selling of any such equip- 
ment. SILICON CHIP also disclaims any liability for projects which are used in such a way as to infringe relevant 


government regulations and by-laws. 


Advertisers are warned that they are responsible for the content of all advertisements and that they must con- 
form to the Trade Practices Act 1974 or as subsequently amended and to any governmental regulations which are 


applicable. 
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MARKET CENTRE 


Cash in your surplus gear. Advertise it here in Silicon Chip. 





CLASSIFIED ADVERTISING RATES 


Advertising rates for this page: Classified ads: $22.00 (incl. GST) for up to 20 words : 
plus 66 cents for each additional word. Display ads: $36.00 (incl. GST) per column 
centimetre (max. 10cm). Closing date: five weeks prior to month of sale. 


To run your classified ad, print it clearly in the space below or on a separate sheet 
of paper, fill out the form & send it with your cheque or credit card details to: Silicon 
Chip Classifieds, PO Box 139, Collaroy, NSW 2097. Alternatively, fax the details 
to (02) 9979 6503 or send an email to silchip @siliconchip.com.au 
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FOR SALE 





MORE CONTROL SOLUTIONS for you: 


Netiom Link — automatically transfer 
digital inputs and outputs between two 
cards over an Ethernet link 

Labjack USB Data Acquisition Module 
features 8 12-bit analog inputs, 20 digital 
I/O, 2 analog outputs and high speed 
counter. Free software DaqFactory 
Express, Labview driver and Activex 
component. 

Signal Conditioners non isolated 
and isolated — convert thermocouples, 
RTDs to 4-20mA or 0-10V. Fully 
programmable. 

Pixel Programmable Controller with 
4 analog inputs, 8 digital inputs and 
8 relay outputs. Uses a Picaxe 28X. 
Programmed in BASIC. 

Temperature and humidity sensors 
N1500 universal process indicator. 
Budget-priced displays thermocouple, 
RTD, 4-20mA and 0-5V readings. Fully 
programmable. 

Box of Connectors — choose BNC, 
UHF, N Type or RS232 gender changers 
and converters together. 

Serial and Parallel port relay controller 
cards. 

Pump and Trip Alarm Controller card. 
Duty-Standby operation. 
MicroProgrammers for Atmel and PIC 
chips. 

2, 4 & 8 Relay Cards suitable for TTL 
and Open Collector Outputs 

DC, Stepper and Servo Motor controller 
kits. 

Switch-Mode, Battery Chargers and 
DC-DC converters. 

Full details and credit card ordering avail- 
able at www.oceancontrols.com.au 
Helping to put you in control. 


SILICON CHIP BINDERS. First edition 
to end 2005. Offers to (07) 3201 4976 
incl packaging and freight. 


RCS RADIO/DESIGN is at 41 Arlewis 
St, Chester Hill 2162, NSW Australia 
and has all the published PC boards 
from SC, EA, ETI, HE, AEM & others. 
Ph (02) 9738 0330. sales @rcsradio. 
com.au, www.rcsradio.com.au 
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EAS. Mark22-SM 


Slimline Mini FM R/C Receiver 


6 Channels 

10kHz frequency separation 

Size: 55 x 23 x 20mm 

Weight: 25gm 

Modular Construction 
Price: $4129.50 with crystal 


pete Electronics 
PO Box 580, Riverwood, NSW 2210. 
Ph/Fax (02) 9533 3517 


email: youngbob@silvertone.com.au 
Website:www.silvertone.com.au 


(SPEAKERBI I P» 


Foam surrounds, voice coils, cones and more 
Original parts for Dynaudio, Tannoy and others 
Expert speaker repairs = 20 years experience 
Australian agents for ortofon products 
Trade welcome - email for your user ID 
Phone (03) 9647 7000 


speakerbits.com.au 


USB KITS: GPIB Interface, Thermostat 
Tester, LCD Module Interface, Step- 
per Motor Controller, PiO Interface, 
DTMF Transceiver, Thermometer, DDS 
HF Generator, Compass, 4 Channel 





NAM satellite 
TV reception in your 
home is now affordable. 
. Send for your free info | 
pack containing équip- 
ment catalog, satellite | 
lists, etc or call a E eCPoIRINeME to view. 


to 180°. 
AV-COMM P/L, 24/9 Powells Rd, 
Brookvale, NSW. 2100. — 
Tel: 02 9939 4377 or 9939 4378. 
Fax: 9939 4376; www.avcomm.com.au 


ELNEC IC PROGRAMMERS 
Universal and 
specialised models 
High quality 
Realistic prices | 
Large range of adaptors 
. Free regular software updates Y 
Windows 95/98/Me/NT/2k/XP 


GRANTRONICS PTY LTD . 
PO Box 275, Wentworthville. 2145. 
Ph: 02 9896 7150 


WWW.grantronics.com.au - 


Printed Circuit Board Manufacture 
48-Hour service * High quality * Low prices 
: 1 offs to any quantity T 
Artwork design if required 
a òY 0 Call for obligation free quote...¢ - 

i INSTANT PCBs, POBox 448, Avalon 21076 - 
Ph (02)9974 1189 Fax (02)9974 54 





Voltmeter, I/O Relay Card, USB via 
LabVIEW. Also available: Digital Oscil- 
loscope, Temperature Loggers, VHF 
Receivers and USB ActiveX (and US- 
BDOS.exe file) to control our kits from 
your own application. www.ar.com. 
au/-softmark 


WEATHER STATIONS: windspeed & 


 wrewwnilicongchip.com,.mu 


Project Reprints 
Limited Back Issues 
Limited One-Shots 





fax (02) 4341 2795 





If you're looking for a project from ELECTRONICS AUSTRALIA, you'll find it at SILICON CHIP! We 
can now offer reprints of all projects which have appeared in Electronics Australia, EAT, Electron- 
ics Today, ETI or Radio, TV & Hobbies. First search the EA website indexes for the project you want 
| and then call, fax or email us with the details and your credit card details. Reprint cost is $8.80 per 
article (ie, 2-part projects cost $17.60). SILICON CHIP subscribers receive a 10% discount. 
We also have limited numbers of EA back issues and special publications. Call for details! 


visit www. Sificonchip.com.au OF WWW. electronicsaustralia. com. au | 
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TAIG MACHINERY 
Micro Mini Lathes and Mills 
From $489.00 l 


Stepper molors: 200 oz in $89.00, 330 oz in $110.00 
Digital verniers: 150mm $55.00, 200mm $65.00 
59 Gilmore Crescent (02) 6281 5660 
Garran ACT 2605 0412269707 


VIDEO - AUDIO - VGA 


distribution amps - splitters 
digital standards converters - tbc's 
switchers - cables - adaptors 
genlockers - scan converters 


m products and download pricelist at www. DRE ORE com.au 
phone (02) 4343 1970 
email; questavi@questronix.com.au 


Come to ee 
speci ei usto. 


direction, inside temperature, outside 
temperature & windchill. Records highs 
& lows with time and date as they occur. 
Optional rainfall and PC interface. Used 
by government departments, farmers, 
pilots and weather enthusiasts. Other 
models with barometric pressure, hu- 
midity, dew point, solar radiation, UV, 
leaf wetness, etc. Just phone, fax or write 
for our FREE catalog and price list. Eco 
Watch phone: (03) 9761 7040; fax: (03) 
9761 7050; Unit 5, 17 Southfork Drive, 
Kilsyth, Vic. 3137. ABN 63 006 399 480. 


SUPERBRIGHT LEDS from just 15 


cents each, including new wide angle 
range! 12 volt LED lightbars, great for 
solar/camping. Nixie tubes and nixie 
clock kits. Lots of other stuff, and always 
more items being added. New webshop 
now online! www.ledsales.com.au 


S-Video ...Video... Audio... VGA 
distribution amps, splitters, standards 
converters, tbc's, switchers, cables, etc, 


www.siliconchip.com.au 


Do You Eat, Breathe and Sleep TECHNOLOGY? 


Opportunities for full-time and part-time positions all over Australia & New Zealand 
Jaycar Electronics is a rapidly growing, Australian 


owned, international retailer with more than 39 stores in 
Australia and New Zealand. Our aggressive expansion 
programme has resulted in the need for dedicated 
individuals to join our team to assist us in achieving our 
goals. 


We pride ourselves on the technical knowledge of our 
staff. Do you think that the following statements describe 
you? Please put a tick in the boxes that do: 


O Knowledge of electronics, particularly at component level. 
C Assemble projects or kits yourself for car, computer, audio, etc. 
O Have empathy with others who have the same interest as you. 
() May have worked in some retail already (not obligatory). 
O Have energy, enthusiasm and a personality that enjoys 
helping people. 
CJ Appreciates an opportunity for future advancement. 
CJ Have an eye for detail, 


ASIN 


Aspen Amplifiers 
Best high end DIY audio kits 


on the planet! 
www.aksaonline.com 


& price list: www.questronix.com.au 
ImageCraft C Compilers: 32-bit 
Windows IDE and compiler. For AVR, 
68HCO08, 68HC11, 68HC12, 68HC16. 
from $330.00 

Atmel Flash CPU Programmer: Han- 
dies the 89Cx051, 89C5x, 89Sxx in 
both DIP and PLCC44 and some AVR’s, 
most 8-pin EEPROMS. Includes socket 
for serial ISP cable. $220, $11 p&p. 
SOIC adaptors: 20 pin $132.00, 14 pin 
$126.50, 8 pin $121.00. 

Full details on web-site. Credit cards 
accepted. GRANTRONICS PTY LTD, 
PO Box 275, Wentworthville 2145. (02) 
9896 7150 or http://www.grantronics. 
com.au 


PCBs MADE, ONE OR MANY. Any 
format, hobbyists welcome. Sesame 
Electronics Phone (02) 9593 1025. 
sesame @sesame.com.au 
www.sesame.com.au 








Why not do something you love and get paid for it? Please 
write or email us with your details, along with your C.V. 
and any qualifications you may have. We pay a 
competitive salary, sales commissions and have great 
benefits like a liberal staff purchase policy. 


Send to: 

Retail Operations Manager - Jaycar Electronics Pty Ltd 
P.0. Box 6424 Silverwater NSW 1811 

Email: jobs@jaycar.com.au 


Jaycar Electronics is an equal opportunity employer and 
actively promotes staff from within the organisation. 


Select your microcontroller kit 















and get started... Fax a copy of 
E this ad and 
ales Á receive a 
ey / 5% discount 
the on your order! 








Feature rich, compiler, editor & debugger 
with royalty free TCP/IP stack 
* Prices exclide GST and delivery charges. 


ee Tel: + 61 2 9906 6988 
ELECTRONICS < 
ELECTRONICS WX—. Fax 4 61 2 9906 7145 


Iuwacnbtro TECHNOLOGIEN 











www.dominion.net.au 








WANTED 





ANYONE INTERESTED in electronics 
who wants to get together, and share 
ideas, knowledge and maybe work on 
joint projects call Wayne Bridgman (03) 
9882 6176, waynebridgman 9 gmail. 
com 





KIT ASSEMBLY 
NEVILLE WALKER KIT ASSEMBLY 
& REPAIR: 

e Australia wide service 

e Smail production runs 

€ Specialist “one-off” applications 

Phone Neville Walker (07) 3857 2752 
Email: flashdog @ optusnet.com.au 





* Heavy board covers with mottled dark green 
vinyl covering * Each binder holds up to 12 
issues * SILICON CHIP logo printed on spine 


& cover. 


Price: $A12.95 plus $A7 per order (Australia 
only; not available elsewhere). Buy five and get 


| them postage free. 


Just fill in & mail the handy order form in this 
issue; or fax (02) 9979 6503; or ring (02) 9979 
5644 & quote your credit card number. 


www. siliconchip.com.au 





Advertising Index 


|. 555 Electronics 


Amateur Scientist CD 
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Furzy Electronics 
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JED Microprocessors 
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PC Boards 
Printed circuit boards for SILICON 
CHIP projects are made by: 
RCS Radio Pty Ltd. Phone (02) 9738 
0330. Fax (02) 9738 0334. 
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Arguably THE most IMPORTANT collection of scientific projects/ .^/ 0% 
ever put together! This is version 2, Science Fair Edition from 
the pages of Scientific American. As well as specific project 
material, the CDs contain hints and tips by experienced 
amateur scientists, details on building science apparatus, 
a large database of chemicals and so much more. 











| Just a tiny selection of the incredible range of projects: 


e Build a seismograph to study earthquakes e Make soap bubbles 
that last for months e Monitor the health of local streams e Preserve 
biological specimens e Build a carbon dioxide laser « Grow bacteria 
cultures safely at home e Build a ripple tank to study wave 
phenomena e Discover how plants grow in low gravity e Do strange 
experiments with sound e Use a hot wire to study the crystal | 
structure of steel » Extract and purify DNA in your kitchen eCreate a 
laser hologram e Study variable stars like a pro e Investigate 
vortexes in water e Cultivate slime moulds e Study the flight 
efficiency of soaring birds e How to make an Electret e Construct 
fluid lenses e Raise butterflies as experimental animals e Study the 
physics of spinning tops e Build an apparatus for studying chaotic 
systems e Detect metals in air, liquids, or Solids e Photograph an 
ant's brain and nervous system e Use magnets to make fluids into 
solids e Measure the metabolism of an insect... e and many, many 
more (a thousand more, in fact!) 
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HERE'S HOW TO ORDER YOUR COPY: 


ge BY PHONE:* BY FAX:# BY EMAIL:# BY MAIL:# BY INTERNET:” 
234 (02) 9979 5644 3siliconchip.com.au e PO Box 139, siliconchip.com.au 
= 24 Hours 7 Days Collaroy NSW 2097 


> 9-4 Mon-Fri 24 Hours 7 Days 


* Please have your credit card handy! # Don't forget to include your name, address, phone no and credit card details. ^ You will be prompted for required information 












